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(54) rt«*H©f>iLfT««HI«1I, »»*»«liPS6«*J:W , *6tt»Mffi«»lfl« 



(57) mm 

*>&*Ottffii:*|!fcv»T (S 1 7 IT* TNOJ ) , 

Z>tiLttiM.m??>?nt LT&HJL (S 1 7 2, SI 
74. S176, S178) > ffiltfSI^SicN £ife£L 
T^-J> (S173, S175, S177, S179) 0 

5 > 9 ft ffii$t$> £ W± C9— ottf <£>ffii£ K T .x > v > A* 
v»rfi6*J: ") <>iE5t'Srffe ! PJai* , T«rtfii:4'J, &i&B#<a 



-S171 




S179 



1 

t«Afcit*4MKki-*rt««Ho#jhffa*i»i» 

go 

C (S C T ^ W B H*« ffl < ft * SHE©* * a * L l*J««H 
©tfceieHEtfcH \z £> v> r (±ltJieiue<i-§- £ teoEHEttffi 

* "5 jtv>B*nnHc-*-« t or* »> > 
amines* <o me^-f-*® *> * v» £ 

rt^«IMO|lIiEtci5v>Tfi[S^*^4 r -**ffi^:fcft*llI 
ffi«JGW© EWEttS UTMO @gff(OftS i li H ft 

Mo 
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H@lEttSMfttB*auu rtM«lgg<OliI^* J Si< ft^O 

ttffi»=r«rtfeoEllE«-S-©fip|BIHIHiJ: 0 iftv^HHR 
fcfco*:&-&«0*7>*ft£iiM£:J'7 V*ft t LT^ffi 

10 gU^So 

[«*«5] si*si-~4«>v»rft*»fE«oflija»ci5v» 

£ffi£1-4*Aft&ffi#a£fitx.> 

*rt««H©f|tjhffgflai««. 

30 [«#«8] 1 ~ 7 OV»1**L*E*W>|*3«*|»© 

fx mVtm iz ^ X EElSfrS 4 5Lffi*>&M£.?i izBM 

go 

50 1 1 1 W*« 7 E®<0rt^BlW^lhfta#lJglJ 



3 

v»r DMaflfjtfrewai^aK -csag s tux v» sfrettjs 

SgiJ-f * ttlfeBttf SSSO^ft *« *. fcittlWitti 
mWii fcfiMXA 8-10 ©v»riijHE«©«*MW*«l 
v»t tfrEfrjtff K r »56 S it r v» * ff flttlR 

l*1fSaHI*«*fllitfcil:*»«i:i-*rt««H«)» 
»l*fTe*UBl*1Io 20 
[»*«1 3] M^Sl 2C«0«jftKiPit-C, 

Wo 

[0 0 0 1 ] 
[0 0 0 2] 

1 -6 2 6 8 ltM, OTf 5- 1 3 3 2 6 8ffi 40 

[0 0 0 3] :oio4:y^fAli, Moatif© 
fc * K , i »*jWSS|jft*-C36fffltjb L fc Bt K rt««H 

^ £ g l r g * » a^riE t s * « i Wfiktb 
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[0 0 0 4] 

t£»t <b ti/clHlteSc-t X TfiJ A is ^ 7 h h it 

t«tUJUr*t>tBi6T?rili:ft4o Z<Otz#>, 7,9-9 

[0 0 0 5] rt^*SB9<7)#ihB$lCi3tt-5»^9 
v * ft wffatfH * L T £ < z k tc i *) , 

y^fA^tiiTV^ (»M¥7-8 3 0 9 
3#^&#) o iOyXfAt-li, xyy'XD'f ^- y -> 

>9fifrh%iW)Ltzi><nt LXWLMUmim&LX^ 

[0 0 0 6] Ltf>U ^-•;y3>-t7LT4M 

£ tl% < tk o T 6 HBCAiSRO * 9 > ? v * 

£<> Lfc*«-aT, 7-8 3 0 9 3^<&^«ort 

■b, H^H#jhL^ffg«Stl±rit*r^C, 

jftt^*iJ-€-it*i*4o 
[0 0 0 7] ifL*»fti-*#ttk LT, 

#x.tjit^> 0 -r^t)*). ^tc^v >9*/*7 v<r>mn 

rf&±Ltz9 << 5 > y-TzmmZtiX^Z 9 7 > 9ftit : i 

[0008] t:%^, rtitwioii fcif&iate 
mmfm~*>z> j jm<r>\Z7 h>n9y>9^ 

MEiElHlteh;w^*i:*lcJ; 9 7>9'y 
t7 h<7?0teaK»±*3e?itTv^ o tJfEiSil 

%z&fcLtzmw$Lfa\~x>&)t-rz>i)^ hz>^\t7V9 



(4) 
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[0009] l*u #jtit«r^. m&Ltcmnm.girf 

JJDLTV^ tot LXftg-ZtiXLi ?. L^t, 
HlgKD ? 5 > ? A t ^l?it^F K <b fLT * 9 > 

ti, fSLtii 4»»##*!KfT*>*t**ofc«j L 10 
[0 0 10] St-. «ft«gtli, WAUfcCfltiLB**) 

[ooii] #HW±, nm®.W<r>?7>9 *s*7 w 

;g-f &-fc£§K>fc-r T-;fc£ 0 Sit, 

fz, i«)J:^KH3t$iifcff8tt»K*-^v»rili&tti* 

XW&mWfc<r> * 9 > * ft Oikfei^Mit-T Z> Zt&E 
[0012] 30 

0@teK^Cfclllt^-^*:ia*Lrt««HOl*3eiallEtt 

»ui-4rt«s*Hiiitetti8*a#a«:fix, khamsin 
k -o&m $ *LfciS£fc * 7 > ? a u*c?v>-c rt^r4i<75f? 

[0 0 13] if^iLitM::1*tellSKLTt**rti&«M>&*iE 50 



Z> o L ri* o T ft SI i: t tt * '4 * fc & c tz 

WsS-^U. Z?>$%<0 ? ? > ? fttfWt$)iZ&&Ltz? 7 > 

[0014] fcrtfu ttr&Lfcrt <i^ttx^^¥ 

ZttM^LX^Ztzib. Z<Oi: 1 )t£ftfc®.ttKi$\'*X 

KS*ft * * * esw<?) n^effi k x m&<?> m 

lEfi-S" fc ^ * tt» t ^ ■» ^ 9 > ^ ft * 

[0 0 15] i<7?J:^^^^5 >^ft»tt$ai:J: ■? 
^{ti $ ix/^itte^ 9 > ffttf, Hl^lcft%OlciEleIte^ <b 

^ft»±®^^ 9>^ftJei-hjitfCl t**4v^ t*»e>, 

9 > * ft * *) mftn sfitx* am 

h) $>2>^ii*(D0Li®'TS:mX'&±-?ZZ b&mZx, 
[0 0 16] ttz, m$)\ l z]E\E\frfrb®.®&.l~%:-?tzm 

^ft«±iS»|E^ 9>^ft t LTIi^m^tL-f. 2#g<Od£ 
GtfB, ^ivMiSSiJei^OifiLteftffi^itte^ 9>^ft 

So -r%t>*>$m<v?7 >?fti±. % btix^zmm? 
fttf/hz^m^ftfr-r *><> z(Dz\tfrb, mM<r>?7> 

& o 

[0017] i/;^ot, ifii£^7>^ft«tm^atwT 
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[0 0 18] R«S2G««) ftMmmn&jkffmmm 

T«fW«B* f a< 4*lH«Efl|-?-*aALF«i«S«BIO«r5c 

»± , n jetan off it*aM k fa mmm o m m*wik 

@<Effiffl*J:a r |lrE«*:lt«j.*>i'^-ttfflJBl*i-«)IHIK 10 

i- a & £ k t -th o 
[0019] io«t?K, ftmsm®mtmiktii¥&t 

*BK£v>TJillte#^«:#OE^fflfc(;mft&#iii 
t&;t#T-is 0 fit, roittriO, iSte^ 7 

>*ft«a*«:i±* *4dk, f»E«p36ia<K*t**j:tnir 

««-9-0«fHBfflJ: ») feftv*B$HIB]Hifcftofc»'&-U % 
^0*9 >*ft£j&g^9>^ftfc LT^ffi1-£ifc>!>* 

[0 0 2 0] iOJ^K^asSfl^igiB^V^ftK^ 

ffltBtlcistt*^ 9>^ K0^gjtc*o-v^T 
jE»UH5£-T Sit **T? § h 0 
[0 0 2 1] »*S3Rtt©rt««HO#jLfTe*yHI36 

t, ««0|2iei3v>tfif i^^^-^t 4 
4BWEffiffi*«*tt«i*A'4 r — ttffit LTttSfeL, ft 
*»BI«)fltjh»JllfeKrt««BOBI*K*H|tjhi-4 4 to 

Sft &#cS fc ft o * 9 > * A Sri&K? 9 > * ft 

7 v^A^ajfgcT^ai £ ftTt&ig? 9 > * ft k*-^ 40 

v» T ft «MSH Off it (S^gtfl! £ ifcse-t * ff itfi^J 
[0 0 2 2] *ffl #£-e«\ IMBtt&S 1 k lift 0 > ft 

«Ma«iiiiE«»*ai¥a»i»3eiaiKtt*K*jv»-ciate« 

^■*»ffeO®(Ettffli:»±*ft*fllJft4:**i.rv»4v» 0 Ltz 
tf-oX. &Sg?9>*ft^Hi#IS:li, ftJ&RHOffJhte 

i»Eft*:fl:«jr.*A'^-ffi«£i*1.oill«Btt*Kri» 
tOiKifiotl t £#81 t & o Tta^-o * 9 
>*ft«ri!ME*9>*ftfc LX&liitZo 50 
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[0023] zozttzx i?w*ai KTJfc^fcrt < 

<£M3^XAKJ:>K &lE?9>?ft&ai#t8:KJ: 
m?ixjt^^9>^ft7> ? , ^KSKftSOKiEIima^i!* 
®CKftofc*frOiMEttffi-C**»£-K:Ht, ^9>? 
fttiitte^^v^ftmijltfClfc^fti/^t^e,, iJ»e 

? 9 i •jsftdncfffti-^.ffi/hffiej.^^^—a 

ffl*4v^ i± -5-<7>ffiffla^T-ff ih-t & - fc ***U & o 
[0 0 2 4] *«JKEBIte*»?>a»BWEKftofc» 

&(d m^mm±^.w.^ * l t v» * 

*§-g-Kli. iO^<7>^9>^ftliitte^9>^ftfc Lt 
fig icff^Ei- h &/Jv&fi^ * ;u ^-finffi* & wi ^<oft*§ 

[0 0 2 5] U^T^ 9 V^ft^tU^StCT 

SixfciSte^ 9 v *ft h*o*v^t. ffoh^gfiJSiJ^ 
Sit«lSik^t>, rt««HoffS««*, ffit 

[0 0 2 6] W*a4ia«Ort^KOffit ; fi : g*IJlgU^ 

a»±, fs**3fB«om«^^v>T, MErt^iame 

ttJR«tH#«li, rt««MOSIE«c* , ]«<ft*om&i: 

«rffi«te^9v^ft«wi^att, rt««Hoffihaaife 

lcftm«MOiaSE**ff Jhi" S 4 T*<7)ffiF^ MEHteffi 

tftof^-&(7j^9>'^ft*]i£e^9 v^fft t LT^m 
[0 0 2 7] iwiTC, ft^SMHlKttS^ffl^Si: 

in, ite^9>^ft^ai^»±^ ftwic, frfes^e 

^HWPBJ: •) *ftv»WH«nilHtftofc»'ft-K, ^0^9 
v^ft*i£te^9>^ft t trt*-e#& J: 

[0 0 2 8] iOi ^ lC^m§fL7tjffi^^9>^ftlc* 

ff±B#lc^lt-5.^9>^v J r7 K^^fiitc^o'v^T 

ins ^ Rje-r ^twiJ. 

[0 0 2 9] »*S5fB«Ortj|»«HOffjhffa*yS0* 

ei±, w*si -4 ov^-ftt^iem^ifs;ui5v^r, ft 

-f^,* Aft^ai^S^^x., ft^«M0^9>^ftJi, 



9 

[0 0 3 0] x *) ^.#6*iic(4, numm^^y^t-fr 

e*l8U**^i*^r % JEftK&ffl £ *Lfci!ME* 9 v * ft 

izm^x, #iMT8«su#a-euu rt&®w<o?ra# 

TIEfitKEaSe-t Sit ^"C & h a 
[0 0 3 1] »*9l6E*©|*j«M8IHOfltjhffS«aJ* 

v> r m t m ft & KSt t & * «* £ as * -r & f> ot * & - 

[0 0 3 2] J: i)*#e<)ic»±, *A*Hftffi#att* *A 

[0033] »*«7Ett©rt**w©#jtffe«aiift 

[0 0 3 4] Htl&Lfcrfc <U **Jfc»e>*ifciME*9 
v •€-<?> ? 9 v^fti 19 MAfia^S/hffifii 

v> l± ■£ O&ffifi^T- fyyfft li^lEI" iCt* s fl4o 30 
[0 0 3 5] zntztb, S^e-^*^^-fiCffl4r%# 

fc, #Jhtf««W#«»4, itte* 9 > * ft**** 4 * 9 
>^^«^fci<75^9>'^ft ! ilit<73tt^ (a^ffll) 

flSU^Rtt, rt«*H«fra#!ffi*jE1*Kl!R£-*-4 - 1 

[0 0 3 6] »**8E*Ort««iao«»i«»W»iiE 
fi«U M&g 1 - 7 ov^-f *t^E«Wrtj^§5<0^ihff 40 

Tt±, itiirortMMfliMflfjhi^K^v^riirEffjhfTewai 

[0 0 3 7] *ft$HftfttftlW£1tl^ M&S 1 ~ 7 OV> 
K J: 19 . S£3fcJ: "9 jEWK ft ««HOfrattJB 
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?Kfti9> $&SM4*J: ^v^otfli. 
[0 0 3 8] M^9E«OI^«MRno«fi-i9tlNRIttltE 

[0 0 3 9] iOi^lc-r^itlcJ: 19, 
**U#«l«)%0»S:*ai-* £ fc**t?# -2. -t ? left 19 , 

l&Mte.** Offiv^o 

[0040] »*«i o%m^mmm<omnmmum 
a t ± , «r Efltihff e*o su *a k t * s s *vc v » * fra« 

[0 0 4 1] iCDi 9 tci »). ttrt«M**** 

#a*«ffi*ffau***flfo*«artu«i»iii«-*-* - 
i i9^v^^>t-e&4 0 

[0042] itai iEtt©rt«*H<o&ttP*ffa*y' 
ai«*»ix 7 E«ort««Hofltjhff a#o»i*« 

i 8-10 ©v»rit*E*ort*«H«5«3H- 

v^T, Ef© ft *«Hfltih«P is v » T UtEflf iLfraflSO 

#»KTftje«*tTv»*ifa«ii©i'a*6, i»Ert*« 

tc^o-v^r, ttlbl««>ffS«UB«:S9Ui-<&ttlbl«4faa 
[0 0 4 3] *i&iii^ : ffa*'JBIJ^BJi> »*a7E«© 

cio, tttEflfjhffa«go#a»cT3Eai-H3esfLfcflf 

BSTO*«OttiC»^V'T, ^fi«fWffat»c^«:S 
giJ+SCtT-. H^a^SS^rKR^L-Cv^o iOifc 
J: 0 . ttlbR»K£v»T#nK— JffllldrfraWlCtt 

[oo44] n^jfi 1 2 B*ort**Ha4ftimfTa*i 
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t fzumxm 8-10 <D^?ixfriffi<DftMum<vmm- 
^x. &m<r>ftm®m&±mz£}^xmm&±ftmmv 

o s t±M^ c *s »t * ta * pa&isj w o#<i 

,6T-tf> ? 9 > * ft * ftSei- h &i&B#*T«jgSU#J£ * fit x. 

fcit^^mti-^c 10 

[0 0 4 5] *fif*3U 2T-ti. SSlfi^gSSiJ*S 

&T-<D?7>?M&&:je.I.X\<*2>o Z\<Dtz>6, SSUJS1& 
it ? 7 > ?ft \Z Lfc*»-a Trt«MRHC5a*OW»**T»r«fe 

[0 0 4 6] If** 1 3 £«tOft«ttN«>ttl&l$fTli*!l 20 
SIJBf fi-e<7) * 5 > ? ft t KgO-V^-C. f if< j^^^nT 

ife **c« u jftcifc * nif-r * «i» j^iAcsiff *r t fit *: - 
[0047] frewai^jEaKiRjt-cs & :tt 

[0 0 4 8] 1WK»3fcE8~l otcfettL/crt 
[0 0 4 9] 

[«Wo*i6o»J8] 01, 2K.LJ6 

1 fcftswaua s i iPUB 4 v > x > v > 
(y.T |i>->*>J tB&i") 2 «>5?«*»fffiH 

121 Mt*?>* yf7 h 4 KE£i-**KrIB*jFU 0 40 
2»±^9>^v-^7 h 4 C s Pfi 1 fc*K»fffi£jFL 
[0 0 5 0] x>-/>20-/U V/7D y ^ 2 a ICIi 1 
*SM (J3LT r# 1J T-S-T) % 2#$tffi (JE1T T# 

2 J T*SrT) . 3 (£1T f# 3 J , 4 # 

sc« (a? r# 4 j -?$?t) <n>4m%n*^-tz> a z. 
(#i-#4> ®tctrx h>6^am^tt^j 

2 0ai*#T**>-&^7>^-> + 7 Y 4\Z^*>? 7- ■< >7 
n y K6 a ZfrLXZtiftimmZlxX^&o kfx b V 
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tv>5„ ^mzXZi&WjVZliZlt'f y-v V3 VX-f y-f- 
1 OWSftCS'^^?-}' 8^|glfiLr^9V^ v^f 

i fcX35V^fAi:i l) ii&fflhLTV»-6i> 
5> v 2 * S IM&tt S * * *§• K UU S ii&I&#tta j SiJ£ 
3*U>i. IIfiECU5 0 K J: I) X ? - ? 8 &mW) 
?fLT^9 v + 7 h 4^@eL^>v>2* J $&Sl? 

[0051] ei i \zm~r x i \z m 2 xuv&lx^ 

•&) . ?7V?vt7 h 4 ict±v^±;i/n-^ l 2 
J±> ?7>? : y'ry Y 4com$L*$>>t--tLXmftlg.?$m 

U d-cii i o° kps) ic@eastt/c3 4t©^i 2 

at. l-lffl<oej2:w^*l 2 b**KJtP>ffCV>4 0 -e-L 
t, y/tA-n-? l 2<0^9W|p]UT, 
,-K->'-> a >-b>Hf 1 4;&*i5Wbft-cv>-& 0 c:<0J:-7jc# 
^^ixxv^i ticJ: ^7>?yt7F4«L 
Tt^&^-Hli. ->^7"^n-^ l 2<0-&^l 2 ajScfctf 
Xtl2b 7 V * #yy 3 >-fe 1 4 tf>££! 

*aii1--&^ t \z£ ^9 3 y-b>tl 4 

jJ^i-^tt.'b&S&g 1 2 a^il^XI&l 2 bommmz 
*t&Vtz'*)VXWL<7>®&m*§- (JE1T TNEffi-f-J tf^-f 

[0 0 5 2] itz, v'J ^ 2 alCliy'J > 

y K 1 6 5i*IS:ttt>ti.TV^ 0 v'J K 1 6 t 

h>6 8*»aa:»t?»ft. ;©« 

S 1 8 2 0 J: crg^aK 2 2 JftffiR $ 

rv»4„ fLT, 1M1 8 tK^IK2 0 tliiR^/N* 

8 t^»K2 2tl±Sf^7'2 6©HBBlftf1sKJ:o 
rai • illr$Wo 
[0 0 5 3] SIC v >; y/A 7 K16 

Ayt7F2 8 i3 <t LFS^^ AAyt7 h 3 O^HK^rfife 
K3t#£*LTV>& 0 i*tt>«R^*A->^7 h 2 8*5*1^ 
Ayt7h3 0li> ^^f?y 77- U J: * 

[0 0 5 4] h 2 8C0^SM^{4 311W 

^®3 2, 3 4, 3 6«^Ayf7h2 8»iIir 

w«tLt9o s (180° cAicffi^-r^) mmizwi 

5UUT«t»tfe*irv»* 0 L^**oTM®W^fe3 2 fc?§ 
g3 6t^Hlil8 0° (3 6 0' CACffiitJ) 
tictv^ i <p 3 2 — 3 6 IcitfSji" 4 <t 

y'J'/^v Kl 6tci5V»-r»±, ^3 2 -3 6 * 
^ffiLT&ffi#^£ffi;fr-r£#^**vv3 >-t>^3 8 
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S£fe3 2-3 6#*A#^>3 >-fc>^3 8 <?) 

t3 8*tH, ^3 2 - 3 6 0>*rtL?tMM&lzitl& 

[0 0 5 5] ft£. K*Avt7 h 2 8£DllJfiHt?> 

(&T TVVTJ 3 9^tfbtLTv> 

£ 0 :^)VVT39li> ^7>^v^7F4WlTS 

[0 0 5 6] R9ta%2 0t:it F20 
a^lRj»fC**t-*"&«3|BWllt^4 0#S»tfe*LTV^ o 

BWKffSWK. x > y > 2 C t $ 

#- h 2 0 a titiM 1 

8rt^Kx$ft*o icv'J ki 6 tttjac^-r 20 

&o ^(D&'X-fjyA 2 0 ( g«lli> ,^7^4 2 

& G fit, ««Srt<oa-&»^«^c5*vr**-r* 
t, t Soiftx*^: J: ») > > 6 

[0 0 5 7] *HldlOJ^ffilc*»t*fW»*«E^« 

T\ ECUtV^) 5 0fcfltxTV*£o C1OECU50 
li. CPU50a, ROM50b. RAMSOc, 
^•^777'RAM5 0 d^*«£^^«^ait»El 
ftfc LT»j££*LTV*£ 0 CPUSOaliRO 
M5 0 b*i|B«Sft.fc*aiW«l^n^9A^^y -/H* 
r?v>T8tff4&S4:ll*r*"&o R AM 5 0 ciiCPU 5 0 

KF«J^fatSi-^^ *U ^7 7 7*RAM5 0 

d^0L>y>2O^itBf^^(7)ffi1f^tt^T ? -^^^« 40 

ff-r^^aSMtO^-tU-Cft^o CPU50 
a. ROMS 0 b, R AM 5 0 c £ £ Tft* v ? T v 7 R 

AM 5 0 dli, 5 0 e t^LTEvMCSttS^ fc 
fc&K, nSBA*S]j&5 0 f *5A Tm»mj3®R5 0 g 

[0 0 5 8] 9l$iXlJ®&5 0 f Kli. * ?>*tf*J*s 

8. i5iW^-7y3^>f7fl 0Ss#*ttS*LT 
v>& 0 ^fflm^EttS 0 gUJi. X*-*8<7>!fg 

ffillilK> # 1 -# 4^***Wttt#4 0. 4 9 1 50 
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4i5^VVT3 9^^tt-Ptt«^$fLTV^ 0 
[0 0 5 9] ±aL^rt<Sj£$fifcECU50t:i3 
v*Tii, ^Il»M^'r>3>^^yfl 0O 
»flPK*^§«98Ufc*L*o ^^r/3^^f7f 

CU5 0i ? *IS«ffit44o ^-7V3^^7f 

1 0j6**>ffi«K*&P$KttECU 5 0tiiim#c5Kfcft 
$>^>B#HiiX^-^ 8 * f i81b S :h/C * 7 > * v * 7 f 4 

[0 0 6 0] 2<aate*Hii3V*Tl±, ®5vfT 

# l-#3-#4-#2-# lOKtfffcW. L 

4o*fe ntmmmnixxf $ ^ ^ fc *> je 

«±7E&i£flK S^tiJESI±^li:mFtCT^^7 p 7^4 

2 K i & * ^^mfir S *l * o 

[0 0 6 1 ] i>vV2#ffiSjLTV^B#tCi5 
v>TECU 5 0 £ tl*> ?y>? *' v v a 

1 4. iJ^H^yy 3 >**r>-9-3 8*feO«-S-*BI 
4i:?to 04t:m, (a) liKSt*Ay^7h2 
8 0|gi:#V^A#yy a >-fe>^3 8F*3KS&±i-£ 
tff&fJ^ttOT'*^o (b) li (a) (OmSMM 
*/<)\s*Vt<Di3 J*mm-flrK%l®:l,tzi><DX*$>2>o (c) 
i^7y^y^7F 4 0@ec#v^7>^* e yy3 > 
•fe>1M 4rttw5&^*«ff»JB4r^-i-fe^"C**o 

(d) ti (c) N Eft ft L <> ^ t 

£>&o £ONE«-§-tf>l*9, ^fel 2 a fc**J&i- 

^7>^yt7h4O10K (360° CA) M 
tz*)\z T3 4J fcftoTv^ 0 itz, ^7>M^yy3 
>4r>-9" 1 4*5>m> f 3^tt^[a^ffl^C0 9 X*l 2 
b H ** JS-T ^ SP^T * ^ ^ O W PH ** 2 / n° ;P X L ft 

fr?>m*. 97>9i'*y Y 4<Ol HI^ (3 6 0° C 
A) Sfc&fc nj tftoTV^ 0 -?-LT. « 12b 
H»lSi-*«P*tt. H50ffe«»KWH^TKKB-C 
ffi:^:, # 2*J:U f # 3 coJESsfi 1 ®^^ ^ ^ > ^ ^ 
y y a >-fe>t 1 4 ^tjffiA^n^o 1 4^^> 

[0062] ECU50Ji, ±2U^7>M^yya 
>-tr>^ 1 4C0NE€-^*<tU f ^^^v>'3 V-t>^3 
8*W*Aftfifi:^^7>^yt7 h4^i^ 
R^Ay^7 h 2 8 0@tett*B«r&fiT*-£o ^LT. 
ECUSOii. ^7>^yt7h4iJJ:l/lS*Av^ 
7 h 2 8 0EHEffi«*e>#«« (#l-#4) Cov^t 
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ftiwt^^ciffd^iftWia^i-Ao i?t, ecu * 

nm&t&m. ^xmm. wt39i: i^^^r? -< ^ 
[0 0 6 3] ft&x a^^<o^>> ? v2 zmu^-h^m 

£ 0 -wi ^ tc-f y ->3 vx-Y 1 O^-gJ'J&x. 10 
kit* (Wskm^tfteStiZ) ECU5 0KJ: 9j» 
4 0 *» «b ^SWtt^lb $ ft* OT-x > v > 

f- 1 0<7>£J>)glx.B#KliE*>KECU 5 0*^a««i: 
£*t*(7>T-lift < , 4>ft <t^5>^vt7h4 <^H] 
te* ? ^^#lhi-*f t-liECU 5 0 * 

<7>&. mm*? j ?>7tEcu5 ommntzn. 

Z> 0 iWJ:9^fl-i*M'(flh^t^7>^-> J f 7 V 4© 
lilg^liECUSO^itttlCftttiWIi, 

[0 0 6 4] d^tW^.x>v ! >2^ihi-^«at L 
T»±, ffl&Ltz^^ ? y y^t AlC J; -oX^->'J> 2 rt* 

■v-7 h 4<7>iuteff±^rfttic^^t>t ) -f ecu 5 o»±a* 

[0 0 6 5] .x> v> 2 £f$f.iL able 

(iVi»EI(E») *«ISl>*KfiT-r*o i<^^t-*o 

<x ffS^tW (9 0, 270, 450, 630° 
CA) **«/htt«i*A'^-EHEfi[ffii:fti)x 
JftgB7> (0, 180, 360, 540° CA) sWfcfctt 
g.x;f.;l/^-<atf§fcft*o 
[0 0 6 6] Z.<Dtz«b. ^ > v > 2 * ? ttf ttd^EtC & 

#tcfi, ii6 (b) ic^-rrt<. ? 7 >^ *•->'-> 3 > 

(0, 1 8 0, 3 6 0, 5 4 0° CA) Ofefcfig^* 

OPaa«)BfCJ±lft«i D t*v»«ft (/§&&fc LT»± 
®v>) k«ri 0 i-^*>*,NE<i-f-W/<;i/^HfS**l&^J: 
HK«:4o ifc, 2 bOBtefltflKKBK* 

v»rti, UJ6Lfc«*UJ: "J artHlftJ: ») **v»*« 
fcft>K NEfi*«^BBinft«J: 0 (>«< ft* J: 

Tne(n) — t(n) - 
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[0 0 6 7] -5-LT, «14lH]teUTV^i>v>2^7 

fifx * T O P iffix. <b tuft < ft * t , 

ji>v> 2<7)ID^f±— B.^lh-r*o fLt> i<7)[a]^ 

flMESfcfr£feC4o £©aMEE«EtfcfflRVSfci5vvrfc 
— ail]^f?jJb-r-2)C:i:^'b. ^7>?*-7ya>-t> 

Effi-?-W/N-;w^raPg*W^J: 0 *>«< ft*o 
[0 0 6 8] mk, iasiiLT*aft«tf>S*tt«i* 
^^-fttfBT 0P4S') m x. * SC-x^/w^f- ti^v^co 
T\ *l)®x.f.ni*-3/:l^fiIx**^-efflT0 
P t fOlAflwS^ttli** 1 ?- BffiTO P t OH 

Kx>v>> 2 Oltttll]eii#ihi--2)o L^^oTft^Ol- 
NE^O'^XRaB^mr^J: fto7t^7>^ 

««DOifi«KEWEtt«RVSi:LT*a-r*ttf. 
v v v 2 PIKIIKflCib L 7tNF<o#^,W (# 1 - # 4 ) <7> 

[0 0 6 9] L*U t*tti*W-tt«TOPt 
*»)ittx.*RfK<>, ^LT^fl 2 bcometeffiKKB 
Ki3V»-Ct>, NE«^-0/N-;W^P^PS#fr^;J: ft 

7 off jhif awauaaK id, * > v > 2 w-*jLBt<D«? 
[0070] fltjhtfeflai^a (a 7) iz^xm.w-r 

gix./cNF> i5Wix37>yAfii:J: •) SlS^lh? 

Siaii, 0 4 (d) IC^LTtNEffi-^VN'^tbTj^ft 

A>7ffi^)^ir?iii< iot77>7vt7f 4O0 
lE* 1 ^ ^#lh LfcS^i:tlt)ii**ff?Jl4. 
[0 0 7 1] *ftl!l , Hft?ft4k, if, H4 (d) 

(S 1 1 0) o NEM-^^-'^VXm7jHJ:*t!)t)^T- 
feixjf (SHOT- TYESJ ) , ^tcCPU 5 Oal: 
Piffi.Z1iX^2>i"(-?-liZ£ y)i]^-y h?Jitv>516 
©BS*J *BMPJSE«t (n) \zmfctZ> (SI 
2 0) o ZLX. «li:ftrt<, 
t (n) frbmmofflWffiMX-OXy-y ys 1 2 0 OSOi 
aKT»:5e**trv»*I^JB|SE»t (n-1) «r«#LT 

(S 1 3 0) , NEyN'^^aiTJW^FFflP^ff ^Si-^N'^x 
1ST n e (n) *^m-T* (S 1 3 0) » 

[0 0 7 2] 

[&1] 

t (n-1) - [SI] 
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mmwkmtftoo ;c^5v^*>>y?ccRNKii, 

0 8 ic C C R N KHSr&S^SMS £ ^1"o 
[0 0 7 3] CCRNKH*r*!sJlTN±, £1% ^V'* 

(S 1 4 1 ) o %M 1 2 b^5^{iyN*;i/XipiT n e 
( n ) 1>*W®<nffl®m)&-e<0'<fl'XmT n e ( n - 1 ) 
K»LT**Jt* 2. 5) ) i v> 

(•pflx-tf, Tne (n) >2. 5XTne (n-1) ) 

MTne (n) ©S^ffc^flMEEHEffcWR V S T'Ofe*: 

[0 0 7 4] ^112 b ttntf (S 1 4 

IT* TNOJ ) , %.\,ZW*\Srt}<r>ii<5 
Sm^ rij HftlS*4 (S 1 4 2) o *L-CIE«km*« 
3il±fc£o£^£^7>*«5e£fr& (S 1 4 3) o itiSs 
3T-$>*tf£ (S 1 4 3T TYESJ ) , 3fcfcJESfcmfc 

TOJ *l£5eL (S 1 4 4) , EC, 91*9*fJ>9 
CCRNK* rij it*D$-£& (S 1 4 5) o *U, 
^7V^*^>^CCRNK* S r 2 3 J <t 
^rtSfilJeSft.* (S146) o CCRNK>2 3 X'&tl 
Jf (S 1 4 6-C TYESJ ) . 9 7> 9 1i^> 9 CCR 
NKi: r 0 J «rtt£t-& (S 1 4 7) « 

[0 0 7 5] £33, Xf'^SH 3tm<3 0«#li 

(S143T* TNOJ ) , ?7>^*>)>?CCRNK 
li TlJ igj(JD£^&.r £&<—.§. C CRN KSffSkSfc 
ffi&o £ fc, Xf^Sl 4 6T-CCRNK<2 3X'$> 
tl\£ ( S 1 4 6 tr TN O J ) , ?7>?iJ>y>i'CCR 
NKK TOJ SrK^-T^- t4<, -BCCRNKISr 

[0 0 7 6] 4-0«3/<^Wj!j**X*Sl 2 bfcttUU 
<>WC*o (S14 1T- TYESJ) , *K 

■^Bi«5X*ttait«riaoxii«kHikowu2iio*AA 

«-tPCA*«X*$*tTV»4*»5**fifil3c**L4 (S 1 

4 8) « 2H0>aAftte-5-PCA**AaS*lTV*#ltf 
(S14 8t? TYESJ ) , ^7>^*">>^CCRN 
Ki: r 4 J *»R5eS#i.* (S 1 4 9) „ 2 HW7J 
■*PCAa*?J!j$itTV»a:»t*tlf (S 1 4 8T* TN 
OJ ) , ft****) ^^CCRNKl: |~1 6J **IS5e 
2*t* (S 1 5 0) o 

[0 0 7 7] £33, i^CCRNKMfri&S (S 1 4 
0 :08) (ix-v^v 2<0|Ett4 3 tc(>fi : tonTv^ o ^ 

B?5'^-/t7 h 4^Jki--5>4-eHfi : $ix^i t 

[0078] CCRN KSSr^S ( S 1 4 0 : H 8 ) W 
^7t4t, ^icNE^w/-f;w^i|aT n e fc & 

o/c^s^^Jfesft-s (s i 6 o) o flixif, itr*iu 

O'OU.XtBT n e (n-2) * i P»Mll»-''?;v^*ST n e 
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(n-1) 'Mi'tA'XNWWlDL-C&tK 4 , H»' < ** 
(STne (n) IB IB T n e (n-1) i •) 

ne (n-1) fcofci: *05fe 3 *l*„ "t£*>*> 

ttffcOttiRJ: •) "feX/l^MT n e (n - 1 ) 4*£»t*L 

ne (n-1) it^tft^TW^tf (S 1 6 Ot? 

tnoj ) , iost, fltjhffa«ai»B*-fl.*T-r 
io rvEsj ) , *cffg«»*ttNK3e«&a*»iifT$*i. 

& (S 1 7 0) o 

[0 0 7 9] HI 9 CfTett»*»NK5£*ka©B«S:^ 

B#<£> ^V^a^V^CCRNK (n-1) ri* I" 0 , 
4, 6, 12, 16, 1 8J *>v»1**L5&»K&Si-*jH5 
*»Sr*ljei-4 (S 1 7 1) o -<DF»9, CCRNK (n- 
1) = U, 16J li, JcfUbKH/^ITn 
e tS*)5«Sft4 ^ 7 > ? ftttffiCWJt- LTV>4 0 i 
fc, CCRNK (n-1) = TO, 6, 12, 18J 

20 it, a^cttiti*>i'^-e«Tx>P4:aa-*-*iR»w— a 

0te®:**fiTi-4 i t C J: 19 /^XiflT n e fcffi***^ 

[0080] iESteSr^Lrv^r tCC 

RNK (n-1) = TO, 4, 6, 12, 16, 18J 

esj ) , iwt4-affa«a8SE*Ni8:3e*ita*?)m 

[0081] CCRNK (n-1) = l~0, 4, 6, 1 
30 2, 1 6, 1 8J -C&v>*frCM: (S 1 7 It? TN 

OJ ) , *CCCRNK (n-1) = I" 1 8 ~ 2 3 J 7> 
S*^**U5^§iT-5 (SI 72) o CCRNK 

(n-1) = I" 1 8 ~- 2 3 J "C*4:RSSW\ H 5 

tt-cv^rt <, #i*»ff»ffa. #2*»»»iTa, # 

3 jMRAff a* J: If # 4 #SKB;ff a K *> * * * L T 

v»* 0 £33, ar, sa#sui, ffi»frao*c«fc-cft 

[0082] CCRNK (n-1) = I" 1 8 ~ 2 3 J T* 
40 Sbittf (S 1 7 2T- TYE SJ ) , »a«J!8SE*NK 

n j arose s*t (s 173) , 

^SScNIS^gLS^ffi&o ffatt»«»NKtt*JjW 

[0 0 8 3] ^f7ysi7 2ct tye sj 

i«5e3*tfci*iH±, mmmwmm-e<o9 7>9*v> 

^CCRNK (n-1) 7)*ri8~23J tC*4^flC. 
^N-;u^iliITne (n-1) i«t*i:4ofci b *f Lt 
v»4 0 fc/iL, CCRNK (n-1) = T18J 
T»±, 7/S 1 7 U:t TYE SJ tiSt*, X 
50 f-y/S 1 7 2CT TYESJ bmfcZtlZZbiits: 
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^„ Xf-;yS172 IZX [YE SJ t#J£ 

$iT.fc#cgH4, # ltfmttfifa-CfcittSifciJvi-c, IE 

>"?;v*i|>§T n e (n-1) j^ftSK^;*: fc & o £ 

[0 0 8 4] Z<OVtmt %Z>Kit, 2 0(01^1^ 

7>*yt7Mli, * 7 > Steffi 5 4 0 ° C 

AtO (7 2 0) " CAfc«>m«>fl*T\ iSHtetjEID 
HEtS-H^LT, t/hfili^-J^-lslKtfflBTM 
(6 3 0° CA) **vM±i»ffi«ja«KTllteSrfltjt. 

[0 0 8 5] * 2 •SWflME^IRCtt, C 

CRNK (n.-l) = TO, 4, 6, 12, 16, 1 
8 J fc*4oJt!t*!>K. Xf^S17 1 TYE 

sj tm^ixx, mtixo&mimttizti-f, mmzii 

£ 0 A li\ CCRNK (n-1) = !" 1 6 J i (4 
Tl 8 J CTtt&OiU&P&C*:*'* Xf-7/S17 1 

ict tyesj kwjes^-c^tasfi-r^ 2#§?>i£ 

XiflT n e (n-1) (OMJtifez-tzWi&X&Zo 
»fr»±, HitKI±# 2 WJEIfsffg (CCRNK (n - 

i) = n 2~i 7 j ) izrm^mtjEmmt^m*)M 

LT, S/httS^^^^-EietifflBTM (4 5 0° C 

X ? 7 > ? * >"7 y 9 CCR-RKtfio V > YT-y -?21XZ> 
COX', mfr<r>tftttim<V ? y > ? * V > ? CCRNK (n 

- l ) # l *»ffittfrett«K***o J: ? & 

[0 0 8 6] i^iotC, $10^ii2^t^ 

^tti-*^*, frg#«se»N= r i j «*> ^«tih«p 

[0 0 8 7] 4fc, *fy^S171, S172 
K TNOJ tmfcZtiZt, ^KCCRNK (n-1) 
= |~0-~5J ^5^* f *«^?*t^» (S 1 7 4) o 
3 K CCRNK (n-1) = r 0 — 5 J X$>Z>tkmit. 
# 3#ffttfr6K*4ttlB*jj5LTV»4 0 CCRNK 

(n-1) = ro — 5 J X'&fi\£ (S174t TYE 
SJ ) , frflttKSERNK r 2 J tft&feStl (S 1 7 
5) , COSS-affattiBSEftNKjetoaSrHJio 

[0088] lit, ^f-^S17 4i:t TYESJ 
tflJ^$a^*c^l4. ?7y?*-)>?CCRNK (n 

- 1) tJ* r 0 — 5 J K&£B#H, ^l^ST n e (n- 
1) #®*CiofcC:tSrgL-CV>5 0 fc/£U CCR 
NK (n-1) = r 0 J HXIF T4J Uov»-C(4, 
5-7"S17 1 t-T f Y E S J tbZtzib. -fS 1 
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7 4i;t TyesJ kwfezti&z. it4&v> 0 -r&fc 
ftfiffilCTs fttOC/^^IIT n e (n-1) 
[0 0 8 9] iOtfSfcfciKtt. 2COi^fx.t> 

7V^yt7F4li 1 tl^x ^7>^^effl0 o CAfc 

1 8 o° cAtcomnmi&X'. s&mmtmmmt 

10 igLT. frMMi^A'^-HSfiftBTM (9 0° C 
A) *&vM4i©ffiffiffi«KTlME*ffjh-*-4o 
[0 0 9 0] »2W*i^(4, JftiDOflMEjFfSIRKtt, C 
CRNK= TO, 4, 6, 12, 16, 18J 
tztz&K. Xf7ysi7 1(:t TYESJ kflJSSix 
T. **J©iJMEtti|feffi$*Ll\ 2#BOi£K*»S%0<Difi 
teT*^>-J>fc^m$a^^T**^o CCRNK 
= ro J CT«4BOi6<E3ft«^t*:**, ^f'y7"S171 

TYESJ fc$J5E$*L-C&ffi$*t-f> 2#@<9& 
IE, i-4*>*»ifiEie*?>iEEIte»w«J»)#*>9<:*6-t;4. 

20 i:tA^fiTne ( n - 1 ) <DWzi:&z.tzm&~<z1b 
Z>o iOJSHUi, SIIRfcH* 10flE«fr8 (CCRNK 
(n-l)=ri8~23J) K-caSHEiiiEBHEfcS: 
MkOiELT* i/htli^^^-0Kfi«BTM (6 3 
0° CA) &£W4iO&ffifi#l-T®te£#lt1-.&.l 

h S.^T^5>^*->>'^CCRNK54 t *C'>' Y7 f~f 
Zti2><DX-, ?7>?Ji'7>?CCR11K (n-1) <D 
StUHi, #3j&*ff«fTefc*4*<fci$at«*jjrrJ:S 

30 [0 0 9 1] i©^K 4 frett»**N= T2J (±, 

^&k.mcr>?7v-7fttt.m t # 1 1# 3 fcowfifc* 

f»yS171, SI 72. S174CTXK TNOJ 
tfU^^it^t, JfcUCCRNK (n-1) = T6~l 
1J frlSfrtfmfeZtiZ (SI 7 6) o ^(DXoiZCC 
RNK (n-1) = r 6 ~ 1 1J t?**tt«l»±, #4*« 
BE»fiec*AttI8«r*LTV»4„ CCRNK (»- 
1 ) = r 6 ~ 1 1 J T-*^Llf ( S 1 7 6 T* TY E 

sj ) „ tT8tt»**N»c r 3 J **K3es*t (S 1 7 
40 7) , z<o*t-&ffn#&&&.-Ni9c&emim&o 

[0 0 9 2] :it 77*S1 7 6i:t TYE SJ 
kW£Siifc:R8MU ?7>?*v>J'CCRNK (n 
- 1 ) * s T 6 - 1 1 J l-ab^^Fl-, /^;WXipIT n e (n 
-1) Tf>m±^^^t z ^ti7^LX^i>o tztzL. CC 
RNK (n-1) - r 6 J lcov>-tti, Xf-v7'S17 
1 TYE SJ bbhtzito, Xr7 7*S17 6i:t 

TYESJ k^JSSfiii t»4iv» 0 -r^*>^>, jEBe 
* »tt L T v »fc o -c I4ii#^ C » v 7 > > ^ ffiffi K 
"C, »%DU^;P^*ST n e (n-1) d J ffi^:t^o^:r 
50 t$^Ltv>i 0 
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[0 0 9 3] iOttlSfcfti^H, 20(0^^#xib 7>^yt7h4li, ?5>^fitl3 6 0' C 
ft.£o ^1^-S-ti. # 4 **ffittfre At 5 4 0° CAk0>ffl<7>mi&X^ &®&b jE@«t * 

7V^v J f7h4lt ?7>^ftfiffil8 0° C 0° CA) $>Z>W±Z<r>®.m&mKX 2>o 

At 3 6 0° C A fccoB<7>SWc-C\ itmtetjEllltei:^ [0 0 9 8] f 2«S^li, *«J<0iJME***IRfc»i* C 

HUiiLr, ffi/hffi«i*A'^-iHEtt*BTM (2 7 CRNK= TO, 4, 6. 12, 16, 1 8J 

0° CA) *«6v»l±iOttffiiS«KrBHE4r«fJhi-*o fcfcftfc, Xf77"S17 1CT TYESJ tWjeSfr 

[0 0 9 4] «2©»%'li, «40O*tEi t SS[|R»wli, C T N S«0Oj£3£»4&ffl S *vf , 2#§«5flMEd t *lD0>a» 

CRNK (n- 1) = TO, 4, 6, 12, 16, 1 Ub LT*mSixfc»'6-e*4„ C C RNK = 
8J tm&-=>££#K. Xf^S 1 7 1 ICT TYE 10 l"l 2J HTS*JOjJ6<£*«4.i:fwi*, Xf?7'S 1 7 1 

SJ t|lj^?iit, *RlCli«lOfl>flMEttSiUlS*i.i*» CT TYESJ fc*J5E?ftT&ai£;h.1\ 2#BWi£ 

2#BOifi<E****»«5iJ»<Ek LT^ffi^^^^-g-T** fi, "f £*>*>i£l3«Ea»<bIEII!i£K«J >9 #=bo 

S 0 CCRNK= r 4 J itzii T6J KT«S) Cfc/^XfllT n e (n-1) Ol*tSifc»^T* 

©aMfcPifeCfctf 1 , 7f 77'S17 1i:t TYESJ t * 0 i^l±> l£IRK»i#4 0Ettff8 (CCRNK 

fl5££fLTtfcffi3ii1% 2#gcoi£e, i-4*>t>jJ!EHE (n-1) = T6-1 1J ) KTifiEHEfclEiaiEi: ** 

*&:£B<Efc«»)efcofc^K&£fc't/l':*fITn e >>iSLT, g^g^^^^-EiettffiB TM (2 7 0 

(n-i) 0>mx.>k&x.tzt&&-e$>Zo z<Dm&n. * ° ca) hh^tznftM&mzxmuzwik-r %> z. t 

gt:ii#3«)E%ff@ (CCRNK (n-1) = TO- K&& 0 L#>U fflHItel-iJV>T *> N E«-^# >7 V b 

5i ) izxmm&tJEm&bim*)i&Lx. m^tem.*- ztix?? v^^^^^ccrnk^*^^ ft^ 

if.;U^-[5]Cf£*8BTM (9 0° CA) ab£v>l±£<9fi: 20 1Xh<DX^ ^7>?*")>?CCRNK (n-1) O^: 

ffliS:^irTtae*# : llii--&C fclcfcSo Ltf»U IIS tttt, #2 7J i m*Sffg#SIK&£^<9 4 9&ffi£*1-4 

CCRNKi**')^ h77y?W©t, *7>*:*7 [0 0 9 9] *?g*KII^3cN = T4J 14, 

>*CCRNK ( n - 1 ) '©Sfctttt, #4A ! ElftgC 5££l£lLB#<0 * 7 V^flttB*** 2 i: # 4 b OV»-f 

***©tHl*St. ^JE*mT«t^K&£ifc£S1-&Wi£&o 3 

[0 0 9 5] i<94 ? ffettl!!3GafcN = T3J J4. #BJa»OjSMEKUv»rfl5iE Lfc* f- * ■/ S 1 7 2 , S 

Sfc^lhBf?)? 7 3 t# 4 t«Oi>ftii> 17 4, SI 76, S 1 7 8 \ZX TYE S J fc¥iJjeS*t 

**£E^frS*c^^*-6ii:S:^-t-fe<0t*&o ifc, * &*&-e-t4ffi*!)T^5rV» 0 L^U - <0 4 -9 \z 3 1= B J£J.P$ 

f77"S171, SI 72, SI 74, S 1 7 6 \ZX& nmmt&BinWfcb LTtffi $ ixtz b LX <b , JE®& 
\Z TNOJ fc$l5e$*tSi, ^CCCRNK (n- 1) 30 33 4 tf&mmnmQ&UZ X 2> 7 7 iJ V > 9 C C R 

= [12-1 7J a»5tf»a*;pJ5eS*v£ (S178),: NK<0JgiKH4;*:§:&*><0-£ i '&v> o Lfc^oTfrlUfcSi^ 

<OiTi:CCRNK (n-1) = n 2-1 7J »NKTR5eLfc^#lbl*©* 7 >*fctt«*fett*t 

#5ffil4, # 2^JESI ; ffg^*^>^*^LTV^ 0 CC h 4 5 &Mgl4£ t4 

RNK (n-1) = r 1 2 — 1 7 J T-^tUf (S 1 7 8 [0100] #HZ, Xf77*S171, S172, SI 

T TYESJ ) » ffett«*»NH T4J *»ttJt$tt 74, SI 76, S 1 7 8 KX&iZ TN 0 J t *IJ5e$ tt 

(SI 7 9) , S-fi^SttS^&NSS^MS* i©i t-a.fi ; g^^iScN|S:^a5rmSo L 

[0 0 9 6] Xt7 7*S 1 7 8KT Tye sj Toj v>iix$>z> 0 

bmfc2titzvmn> 7?>7#>?->*ccrnk (n [010 1] w±?rmmmm m7) k£v> 

-1) tf s ri2~17j ItZ&zmtZ. /N°;UXi|!lT n e 40 T, N Effi^^N'^^m^) \,z X Sfj >) < , ^7 

(n-1) * s g^:lCJSrof-:r ££^LTV>£ 0 fc/cL. > ^ v * 7 h 4 <^(i]e#ih«FOt!l *) ^X$>i>^\t 

CCRNK= n 2J 434^ Tl 6J (Cov>T»4, (S 1 1 OX' TNOJ ) , 1x1? K&±Ltz 

7 7"S17 1 TYESJ b%Z>tztb, Xf77*S 1 ifct^LTiJt), ^jh L/c^ 7 V^^fifflT'O^ 7 > 

7 81CT TYESJ kWJgStLiC t(4^v^ 0 i-^:b ^ * >7 > ^ C C R N K Kov*T*J5£$ tlZ> 0 

*>, iElUlK*at^LTV»fc<Ot?l4ii#fei:iv^ 14, ±^L^:fi : e^^N^:3e® ; a (09) 

ftffi«UT, ft»CA^dTne (n-l)**S^:t 7"S 1 7 2 ^f>HfT?a^> 0 

5:ot;t^LtV'4o [0 10 2] Lfc^ot, CCRNK (n-1) = [1 

[0 0 9 7] ZCDVtmb ^*t'l4, 2o«S^fx.f, 8-2 3J T*$>itlf (S 1 7 2 T* TYESJ ) , ffg^c 

*ti 0 mi<om&ii, # 2A«S^ffg^**^FUS«J<0 ffiftftNtc n J * J IS:^^n (S173) , #lfc#2 



23 

£ < &n*t?iZ CCRNK ( n - 1 ) = I" 1 8 ~~ 2 3 J 
<r>mxi>ix\t# 1 <7>m.tfc'iil&X-m&.Wb.Ltz^ t Kft 
h 0 itz, fttDOiKI&ft'lEMCIi,. CCRNK= TO, 
4, 6, 12, 16, 1 8J tfi^o7t/ca6lc, T^t—j 
ys 1 7 1 Ct TYESJ £4U£3*U *-<Of£, ffilEft 
LtCCRNK (n-1) = r 1 8 — 2 3 J Ofiifcftft 
If # 2 ©ffiSMfe-C® lEfltjh L/:^ti:iS<, 
te»f^l)-C^<1-'<TOiffi^Cl t rt < CCRNK = 
TO, 4, 6, 12, 16, 1 8J tXfto 

[0103] i*at, ccrnk= ro ~ 5 J "Cafe 

tUf (S 1 7 4T- TYESJ ) > ffe«KSE*NK 

r 2 j * ? 8§:^?n (s i 7 5) , # 1 1# 3 tn^-rti 
frtf&&ifimz$>z>z.tzm-r 0 ttz, ccrnk= 

r 6 — 1 1 J T-ifcitlf (S17 6T- TYE SJ ) „ =frg 
ttffiSEttNK r 3 J tf&feStl (S 1 7 7) , # 3 fc# 
4 tOV»-f*t**«EE!ttfra»-*4^i: Sr^+o ifc. C 
CRNK= Tl 2-1 7J -C2>*U£ (SI 7 8 *C TYE 

sj ) , ifg#sae»NK r 4 j *qft3e$*t (s 1 7 

9) , # 2 k # 4 tovf ii*>MiffSi:*i it* 

[0 10 4] J: t i: LT> ffltif tNtSJai 
(S 1 7 0 : 09) ***7i-4k*t=ffe«aRJES)fcN = 
ro J *»5*»*««l3t**t* (S 1 8 0) o ffS«0RSE» 
Nj5 j r 0 J "CaboT (SHOT- TYE SJ ) , Jatzft 
g^«»N#R5£S*iTv»fttt*L»f, — ^ihffg 

[0105] frgttffifcftN K T 1 - 4 J ov>T 
ft*fl5«#K3es*tv»r*t»X (S 1 8 o-e TNOJ ) , 
#JhfTg*lJai*i«« »>&**fr *#±t" 4«fcjg* LT 

(s 1 9 0) , fltjhffawsujaat^Ti-*. ^<ow± 
ftm}%mmm<o&*-3k?fv>it±sk7E. (s 1 9 0) kx 

ix, fltihfrewaiJaS (B7) «±4»it£;ft£o ft#, 
trgflUigE&NO'lIli, f^v i?~7 -J ~fR AM 5 0 d ICfS 
«Sit*OT?, ^JHTg^JSU&ll (HI 7) ffcKECU5 

[0106] -k\z, ±iitrt < VLWc&Zix'iy ?r 
•9 7°R AM 5 0 dCE«S*Lfcff8ttSRSE»NWfl[uag 

SjHfili, ^i'r>3>x-f y^l 0***- hftS 
[0 10 7] Hi 0 fcfTg#®*»N0>«fc:S-*v»Tfr 
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10) o n= ru T-fcttJ* (S 2 1 or- TYE 

sj ) , #1 1# 2 t<o^-rtifr&B.m?fmttmt~ihz 

ZtiTfiLX^ZZtfrh. icOffgttgiT-ti* 1 fc# 
3 tOV^-rtv^K^ffg^ab^ifc^ftSo Lfcj&*o 
T, # 1 fc# 3 tOW*K«*W«t*:*ffr4 (S 2 2 
0) o -f ft*>*>. S6»flft*»*aTHWK*-^v»TK 
je**tfc*»*4r, # 1 fc# 3 t<Dnj3e>mft®ttft4 
Ofrb, F20 a K|pjlj-Cit#H-&o IU 

10 4tfrgU*4# 1 k# 3 t(D^-ftifr<7>Mtit£.l 8iz, 

E*.(CCRv»jii*t-& 0 -f- LT, 3l§l*v>Tffittfrefcft 
>K IEiB : fTgO«?-7fi#T-,ari«c^ft?ti.T|U^ft?fL 

[0 10 8] *BRKttfltjhttJ8-Ctt# 1^'ffiSS 

frefc*ofc»<&-fcli (CCRNK= I" 1 8 ~ 2 
3J ) , iOI*lw«Affeu**0«i# 3-C*4o Lfc 
^oT, # 3Wf^- h 2 0 a IzfalfxmUZIXtzM 
K BR A Stt-T, *9>**|ffiffi=l 8 0" CA 
20 fi«KT*0*fcft*o *LT, # l*5R*t#- b 2 0 a 

irr# l roiisi 8 tiKA$^T^nfflv^f>a-& 0 

[0 10 9] tfc, HISHCli# 2 74 J )E«SffST-*c»^^f 
-g-tcli (CCRNK=ri2-17j). «R^,ffeiC* 
£<0li# 1 tft&o Lfc**oT> #lO!K^-F20 

?ft®:J®=o° CA&m^zr^amt ft* 0 ^lt, #3 

OR**- h 2 0 a Kfi|»tri«*j-S*tfcj»fl-»±, HCl 
ft«»«ff8UT#3 0i»Il 8lctRA$*i-T^9> 
30 ?ftfill= 1 8 0' CAi5fCtMlI?Ji.io 
10 1 10] N= nj T-fttt*U£ (S 2 1 0-C TN 

oj ) , *Kffgtti8aE*N** r 2 j *?§**»«je3ft 

-6 (S 2 3 0) o N= r 2 J -CabttJJ' (S 2 3 0t TY 

esj ) , # 1 1#3 t<D\,*-r tifrtf&m ft fevtmizb 

#4 kOv»-f*T.*OTR«ffg»w*4 0 Lfc^t, #3 
k# 4 i:©w:&K**H!tlt*!*frr* (S 2 4 o) 0 i" 

j^«S«r, # 3 i# 4 tOM*©i»«lt#4 0*6, 
40 4HftSC>K- h 2 0 a ICIfiJttTttW-f^o i 9 LT$SI&B# 
j^»i»lt®a**?-71-*o i^ittzJ: i), »*ffe»c 
3 t# 4 k^>v^-f tifr<om&M 1 8 

ixs^-^o ftt, sii^rmatflgtft »), JE«iff 
e<o^7«F^,*.^c**ft ? n.r*o^ft zi\2> 0 
loiii] nmzu# 3&E.Mftm.r-$>^tz 
m&izii (c c rnk= ro — 5 j ) , w.%t7mz$,z> 

lzftlfxmtt21itzBMtfW.*>l l zlfgLX21XX. 
50 M&.m=36 0° CAj£«Kr4D*4:ft*o *UT, # 
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3©f^*~ b 2 0 a K|p]ttTl£M£ft£$>;8-l±^ 3A 1 
gm^Kti*^=fTSHT# 3©iMl 8Kl&A$*L 

[oi 12] ttz. it^ic»±# iMitTltiofci 

-g-Uti (CCRNK= Tl 8-2 3 J ) , W.%ftmz$> 
2><7>it# 3X~$>2> 0 Lti'ot, #3«O^*'-f2 0 

?ftfiffl=l 8 0' CAi£&KT#)*§i£<i>o -eLT. 

# 4©K^f- h 2 0 aH(RjttTi«#t$nfc^(±. S 
KH&WtRfvffgKT* 4 1 8 K"£A£*iT* 10 
9V^ftfiffl=3 6 0° CAfiSi:t.g«?ii4o 

[0 1 1 3] N= T2J -cfcttnif (S 2 3 0T- TN 
OJ ) , *Kfir*HKS^SScN7)* r 3 J ^S^fil^Stt. 
4 (S 2 5 0) o N= r 3 J T-ifctUf (S 2 5 0 T* TY 
E SJ ) , # 3 4 tn^?tifr&1±ffiftWitt.mK*> 
Sii^Ltv^it^f,, z\(Dffmmxit# 2 t 

# 4 fccov^-f^^^gt-^^o L^oT, #2 
t#4 t^M^^^jtt^-r^ (S 2 6 0) ot 

ifil*, # 2 t# 4 t(0H^W«M#4 O^f., 20 
h 2 0 a tCl6]ttT*lti-^ 0 i ? L"CjpSbB# 

*^.# 2 t# 4 tWV>-ftt^^^ 1 8 l". x>->*> 

[o 1 1 4] wz.\s. 4&i±m'tTmr- $>^tz 

S^CIi (CCRNK= r 6 — 1 1J ) , K^ftSlc* 
hO\t#2X'3bh 0 Lfcj) s ot< #2«a#-b2 0 
a ^|fi]ltT«*t$^^^Wit*.^BiA?n-C, 30 
^ftfiffl=5 4 0° CAi5«HT*0^t^^o -?"LT, 

# 4«f«#- h 2 0 aK|6jttTl*l*$n££*£H±, 3 
fig&Ks£*L£i&$vfTgK-C# 4 1 8 

[0 115] tfc, mmK\i# 3 A s ff«BffS-r*o/t*i 
-g-tcii (CCRNK= T0-5J ) . ©^g^^^W 
i±#4X'$>Z, 0 LtztfiX, #4©K^f-l-20ai: 

fiffl=3 6 0' C A a^Kr -eLT, #2 

CD®^*'- h 2 0 a KfattT«il$:ft.£$*|-«±> HKit 40 
^cOK^ffg^T* 2 <D$=&S 1 8 iZt&\ £tiX?y> 
*A&ffl=5 4 0 o CA&®\,ZX&'J<LM%t2tiZ>o 
[0 116] N= r 3 J XtclftilS (S 2 5 OX' TN 

oj ) , ftmmm$z&Ntf -c-£>* 0 i^t^ 

# 2 t # 4 t (DV^-f^^^ffSSflg^SHfe^. :t*S 
LTV^it^ib, icoflg^.T-li* 1 t# 2 fcOv-> 
T1\fr1)m%?rmz$>Z, 0 Ltzrf-oX, # 1 fc# 2 
M^t^W^W^^fif-f ^ (S 2 7 0) o & 
l&B#{C#£P7fci&T H Wizm^XtS-feZ titzMft&Z. 

# 1 t # 2 t OM^cO^tfttt* 4 0 *» <b . 50 
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h 2 0 a \Z]plWXVkm-tZ>o - ? LT^f^^"**^ 
S^^T-t^o znztizz >K K^Sicis* 1 t 
# 2 tOV>fM^iMl 8 x>y>2^*-7> 

[0 117] 0U«±\ lll&K»±# 2tf*E^g-C;fco7t 

»-&-ic»± (ccrnk= r 1 2 — 1 7 j ) . ®.%.nmz 

$>Z>(Oti.# lX&Zo LtztfiX, #l©!R^*'->2 
0 a H[fijltTl«M^ti./c^^E*,lC®A^tLr. 
^?fttffi= 7 2 0° CAiS#K-C*D$§£££o -?"L 
#2^1^*'- h 2 0 a lC|6]lfC«W?tL^«- 
ti, 3«e&K»ft*i&jK/fTgKT# 2 01M1 81: 

[0 118] iiz. ^AZit# 4tfl±mftmx&'3fzWi 
-g-Hii (CCRNK= r 6 — 1 1 J ) . ®*vfT*iK*-& 
<D\±# 2X~3bZ> 0 Ltzi^X, #2«#-h2 0a 

izfaiixfettZtt?zmft&\Mi*>i l z®.X2lxx. 

ftftffi=5 4 0° CAiZXtiJMktcZo fLT> # lO 
Rft#- h 2 0 a KfrltTiRttSft^fl-li:. 
<D®.%ftmiZX# 1 Willi 8 Ki&ASftT^V^ 
ft&tt=0° CA&®KX&'Xm%t2ti2>o 
[0 1 19] 4 ?=-v -> a 1 OS:*? 

*)&mte®zmi&Ltzmj.mz'fTfrtLZ>?7>?ftmjE. 

tewizi^xmi 1~1 5 Kgo^Tt&l^-t&o 

[oi2o] ^9>^^^:^a^pg*&^n^»i:. s 
■f. mm^Ty^^F s& toffj ^t^m^ix 

& (S3 10) 0 :^T% MgU^77 7^F sii&&1" 

z>&mm®M (mi 2~i 5) \zx^ umffifcftKKM 

'rtmiz$>Z>%ffitfM%\12ix?zWi&lz TONJ iz&^Zix 
577^*), $&»)B*tC(±F s = TOFFJ \Z%)Wit 
?ntv^ 0 L7t* ? oT, S*5»iFs= TOFFJ (S 
3 1 0T- TYE SJ ) -e*>*<7)T% &\z*9-9 8 34^ 
>Lt*t)«ie77V?AScalr*'7Vhti (S 
315). 1-&fc>*>, ^f'^S 3 1 5V>-$kftmz 1 0 
° CA^iD^^n-^o 7t:/iL^*l 2bX$>^tzi&&\,Z 
(±3 0° C A3i s *D#^a^>o 

[0121] -Xizs* -y 9T v 7R AM 5 0 d KSE1f.£ it 
■Cv^frS^^ScN^tt^ffiLT, N= ru ^5*- 
£«;E-r£ (S 3 2 0) 0 ::t\ N = T 1 J X&tilX 

(S 3 2 0f TYESJ ) > II 2C^t#l, 2 itglj 
^S^Uff Sft* (S330) o N= nj T-l±, 
L^rt < i>v*V 2<7)#ihB#W ; fTg^t±, #l*-& 
v^»±# 2 0V»-fn^^lEai=fTgH*-5»C: fc^J^LTV^ 

z>o -r%-t>*>, #1, 2 ^suiaksti, %mz\t#\ibz> 
2<7>^-rti<7>j±ffi'frm*&±i% (%>mn) <vnm 

tmx~$>&fr*ik7E.Ls 9*<>>9 CCRNKSr 
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[0 12 2] #1, 2*BU»a3i f R»&3*t*fc. *i\ 

^-ta<o«ii) ^nfftw^js-r Em^r^M 1 2 bK 

tort-g^**!!*-*-* (S331) oJvtl2 
bKKiSL&^PW ( S 3 3 It TN O J ) , * 
A ft<I-5§- P C A t)* 2 0 A£ L £ tH5 5e 3 tv & ( S 
3 3 2) o *A^-g-^PCA**A*$*tTV^*»o7t 

(S 3 3 2T TNOJ ) , -OS f # 1 , 2X8003 

(01 2) £ffi* 0 -e-ur^^v^ftRjgjaa (mi 10 

1) kov>t fe— I»Tt*» 

[0123] NEfwxti 2 b»=»a-r*».tf 

(S3 3 IT* TYESJ ) , tfrffiEHE^V^ftS c a 
#8 0* CAJart*-5*-4-*)3gS*t* (S 3 3 3) 0 s 
c a^8 0° CAX-$>iiiZ (S3 3 3T TYESJ ) , 

i&mmzj£&ftm\,zhz>%m}i lt# 2i>*mm-?&zk 
frh, ram 5 0 c n\zmfczixx^z>%mft%n : gM. 

ss\z r# 2 J SrlBfS-rS (S 3 3 4) o 
[0 12 4] 05 iZ^Lfcrfc <, N= nj T14, f? 
ihBfWJ-vyv 2 I4# 1 *>«&W4# 2<OV>-f*i^# s J±*t 20 

MBTM (4 5 0° CAJ/;li6 3 0* CA) , * 

> 2#M3if£LT, 7,9-9 8<7)*>frb 8 0° CAM 
IC^cttl 2 b^0i|Ste*BKKBi:&&cDl4, &»g{§$&B# 
fc# 2jJ*E»ffeK***UR«)*-e*4o Lfcj&*oT, 

£<> 1215(4, VVT3 9i J , ^7V^yt7M 

CWt4K*A-/t7l- 2 8WfifflSr> %smm<o 

[0 12 5] f LT #2)&*S»ffeK*&««*-?>ia 
lEBaS&LTtC: t***B*T.Jf, fMBK&ttl 2 b£^ffi-f* 
HIgfiiffiKKBIi4 8 0 t CAT-$>£ 0 c\t7)t:tt>9?> 
^*->>^CCRNKlc r 1 6 J Sr^i"* (S 3 3 
5) o *LT, aB^77?/Fse TONJ £I£5eL 
T (S 3 3 6) , # 1 , 2X8003 (13 1 2 ) £m&o 

[0 12 6] — fc«l 2 b**^ffiSft*v>rtlc (S 
3 3 IT TNOJ ) , AAft||fPCA* ? 2|iA7Jt4 
b (S 3 3 2 t TYESJ ) , *6tt«FKffi«iffe^** 40 

si: r# 2 j *ffiit-r« (s 3 3 7) o 

[0 12 7] S5(C^L/crt <, f|tjh^FOJtvy>2 

<>, 7^5- a V*ir<DH#t?S%OlC^«l 2 bt^ffi 
tSUKfiiKKBT-*!, 4 8 0" C A Kfc&^fc-f^ 
lc@xTv^a-&-i#x.'bft-i, 0 d(0*§^K(4, 4cttl 
2 b/4«&m£ix&im-#Aftffi^PCA7»*2@A:fl-r-& 

ttStffcSSCIi f# 2 J *»IEttS*i.4o 50 
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[0 12 8] fit, # 2:a*BEI§flflK&*ttSlri^0 

A*i-4llI^ffiJ±0* CAt?*4 0 Z<Diztb9?>9 
*-> r 0 J SrtSti (S 3 3 8) » 

-f- LT, aS036T7 9^F sic TONJ t»5gLT (S 
3 3 6) , #1, 2SSIJOS (012) *W*o 
[0 12 9] i!t2@©*AMtPCAimai$ii5: 
v»|*i Kfctt 1 2 b jPtttH £ tt ( S 3 3 1 T T Y E 
SJ ) , L^feE^^^v^ftS cai f 80' CA*« 
itv>fci^li (S 3 3 3T TNOJ ) > tbUbftKEEtit 

&%mMS SK T# 1J SrfEtt-J-4 (S 3 3 9) 0 
[0 13 0] 0 5K^L7trt <, N= Tl J Of?lt#c 

m^h^->'j>2amnLx, 2@o*AMtPCA 

^ffi^tv^v^lC^.^-^* 8©t>*?) 8 0° CA* 
«itfcttUXftl 2 bOEfEfifflKKB fcfc&cDIi, $6 
UBBS6l*U# l*»SttfreK***-&«)*-C*fto Lfc 
tf*oT, teftl$*ltt&%SSK T#1J 7>*ffi«£ft-2>- 

[0 13 1] -€-LT, # l#ffi«lTeK* 4 #88**3111 

l* it 74**u fuf, saucx-ii 2b«r^mi-4 

iefifflKKBti, 12 0° CAT**4o Z<Dtztb9 v 
>9i}<5>9 CCRNKiZ r 4 J SrlS^-f^ (S3 4 
0) o -€" LT, 3WI^77 5/F8C TONJ tlftitL 
T (S 3 3 6) , #1, 2S8U«ia (01 2) SraJ*o 
[0 13 2] ?7>^ft s ^l (011) l-T, N = 
n J Tfcv>»#Kli (S 3 2 0T* TNOJ ) , ^ICN 

= r 2 j *5**«pj5esix4 (S350) o n= r 2 J 

T-*ttlf (S350T TYESJ ) , 013 

i, 3a»i»a3ft**ffs*t4 (S 3 6 0) o n= r 2 J 

T14, dXLfcrt <i>v> 2 <Z>flfjLBS<OtT«ttJR 
14, # 1 &£W4# 3 0V^-f*t^*-flE^fre^*-&i t 
*«PJ9SLTV-4o 1" # 1. 3SS0«ia(4, his 

C»4# l**vMt# 3 0V>-fft-5*#itB# (JoSSNf) ^17 

z&Mizmfc-tztztxD&mx'&Zo 

[0 13 3] #1, 3SgU«ka75*Hi&Sn«&fc, s-r, 

-^m<o«i 1 ?5i*ii : }T^*tr&-r4NE'R#7i 1 ^* 1 2 bic 

©S-t4tO^S*^*j5Ei-4 (S361) „ XI12 
bK»SL4v»rtli (S 3 6 1 T* TNOJ ) , ^ic, * 
A^fl-^PCA^A^L^TJ-STJ^^J^Sft^ (S3 6 

2) o * A£i«-S§-P CA^A^I?tLTV^v»l*H4 (S3 
6 2T- TNOJ ) , Z<OH # 1. 3X80^3 (01 

3) £(±5£o f Lt?7>?^ s S€Mi (011) lco 
v^T^-a^71-4o 

[0134] N Em-^&KM 1 2 b iZK^1-ttl4 

(S 3 6 1 T TYE SJ ) , &®jB#KJEfg?TgK£*$C 
«kLT#3*«te«)l**«SE*SS^EtiSft* (S3 
6 4) 0 0 5K/KL7trt <, N= T2J TI4, •ffiNF 
Ox>y> 2 »4# 1 *4VM4# 3 tf>v>-f a^^flESISS 
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fflBTM (6 3 0° CA2?tt±9 0° CA) , $>&v>Ji 

2j&*[I]3£LT, 7.9-9 8tf>*>:*»e># Aft-fi-^-PCA 
^A^Lfcv^K&ftl 2 bO@gfifflKKBt*4« 

* 0 Lfca*oT, &»BHttt£ttssrc r# 3 J #e* 

[0 13 5] #3jWEttfTSU*4#»*5>H 

mmteLtzztimtu*. &*bkxmi 2bz&m-ti> io 

HieefflKKBti, 12 0° CAT&£o ^<OtzH>9 7 

>^*o?ccrnki: r 4 J (S 3 6 

5) o Lt, asy^T7 9^FsK TONJ £!S:5eL 
T (S 3 6 6) , # 1 , 3 (El 1 3 ) £ffi&„ 

[0 1 3 6] — X«l 2 b#»mStL4v»rtK: (S 
3 6 IT- TNOJ ) , *AftflfPCAOX*i , *4J: 

(S 3 6 2T TYESJ ) , *K«fffiEHE* 9 > * A S 
c a**l 8 0° CAJJlrt^S^WJeSfL* (S 3 6 
7) o S c as£ 1 8 0° C AT&tUf (S 3 6 7T* TY 

ESJ ) , J6»P»Kffi*Mf«K***llfi:Lr T# U 20 
***S»I**«SE»S Steffi* S*L* (S 3 6 8) o N = 
r 2 J <Of£iL*ygTMt, 79-9 %<r>*-sis>h 1 80° 
C AJSlrtH* A^ffi-f-P C AcoA** J *^<^t±, $6K)P3 

T> ttttRMKttiERS SC T# 1 J **ffi*3 sh.4 £ t IC 

[0 13 7] fit, # l«<EMffSK^«mi^&D 
<EBM6Lfc£ fc^fUtUf, AMtPCAOA 
2jt!i s &£<0»±, 0° CAf*4o Z<T>tztbir JS9**7 
V^CCRNKC TOJ *WC£.-tZ> (S 3 6 9) o f L 30 
T, SglJ^T7 9^F s fc TONJ *R5gUT (S 3 6 

6) , #1, 3^gij^a (Hi 3) £m* 0 

[0138] ttz, Sca>180° CAT**Uf (S 
3 6 7T TNOJ ) , tttt«FCE»ffeiw**»ttk t 

■c r# 3 j ^n^cwKfts sKB«s*t& (s 3 7 

0) o IH5K^Lfcrfc < % flt±«FK#3**BE»ffe^ 

1 2 b ^^ail-^iaefi+iKKBT-*)^ 1 2 0° CAi: 

Kli, Sca>18 0° CAiftofcfc ?7>?ft4 40 
8 0° CA«M 1 2 ba*fca$*L&«rK'$'5>*a3 
6 0° CAtCT*Aftffi-tPCA^A*i--&£i:lC^ 

Sizit r# 3 J #E*$*ti 0 

[0139] -?-lt, # 2tf&m-ftm~hz>ikmfrhm 

&m%iLtzz\t-i)mtirt. Sca>180° CAtio 
fcf£, *A^^-^PCA#A*-t^lltee:ffi»±3 6 0° 
CAT£>& 0 CWfcsti^^^^^^^^CCRNKi: 
r 1 2 J Sr^i-^. (S 3 7 1) o SSU5eT7 

s K TONJ £IS:5eLT (S 3 6 6) ,#1,3 50 
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sguaa (hi 3) £m*o 

[0 14 0] *7>?£I£5e&S (Ull) CT, N = 
r 2 J -Civ^frfrKU: (S 3 5 0T TNOJ ) , 
= T3J *5#>rt«ril5£S*L4 (S380) o N= T3J 
TabtUf (S3 8 0T- TYE SJ ) , HI 1 4 
3, 4M%mWtmft21XZ, (S 3 9 0) o N= T3J 
T(i. M&LtzZt <^>i?y 2(DW±ft<Dftm.#M 
l± % # 3&*W±# 4CDV^-r^^* s JESI ; fTS^*)-5>£ t 
WSLTWi, -tfc:b*>. #3. 4S8U«S(i. #3 
&&W±# 4^^Tti^i?ih^F ($&»m) offe«J»t? 
afea^frSweU 9 5 > ? * >> > ? C C RN KZ^MK 
WtfL-fhtztb<r>9m.X'$>Z> 0 

[0141] #3, Ambi/miffim**-**-* *1*> 
«*s-t 4fe*>a»5***ij£*-* (s 3 9 11.^112 

bi:ilL4V'fili (S3 9 IT TNOJ ) , * 
A^fi^PCA^A*L7t^S^*!)^?*t^ (S 3 9 
2) 0 * A^ffi-f-P CAtfXJlZfLX^&^Pili (S3 
9 2T TNOJ ) , Z\<7)i i# 3, AMsmm (HI 

4) ^IB4o ^LT^V^AlS^gkS (HI 1) Co 
V^T t-EL|?.7-r^ 0 

[0142] n E«-f-^xs 1 2 b izmg-rtut 

(S 3 9 IT* TYESJ ) , *6»ll*Kffi»tfeu*4A 
ttU T#3J jWM^attSE»SSKE*3ii4 

(S 3 9 4 ) o B5C»Lftri:<, N= T3J T»i, 
#ihB#<0^> v V 2 J±# 3 £>Sv^±# 4©v»ftl^E 

MliBTM (9 0° CAifcli2 7 0° CA) . *> 

P CA^A^L^v^tc, ^.#1 2 b^EItefi^KKB 
Lfci'ots ttMBMCWKftSSK T#3J 

*«ffitE$n*£ t»c**o 

[0 14 3] LT> # 3 J&'EWfraK t>0 
teili&L^it^Wttl^ ftWlc^ffil 2 b^r^mi-^. 
IHeeffiKKBti 1 2 0° CAf*4o z\<ntz$>9yy 
9i]^>9CCRHK\,Z r 4 J ^K^i"^ (S 3 9 

5) o *LT, ISKT77^Fsi: TONJ *»3eU 
T (S 3 9 6) , #3, 4aSUfe9 (HI 1 4) *{il^» 0 

[0 14 4] — ^ffi 1 2 b^m?^^v^(C (S 
3 9 IT TNOJ ) , AA^{g-§-PCA«7)A^#** t 

(S 3 9 2T TYESJ ) . ^CfrffiHHE^ 5 V^ft S 
c a*»l 8 0° CAJSLrt^Sa^WeSft* (S 3 9 
7) o S c a^ 1 8 0° CATabftlf (S 3 9 7T TY 

esj ) , %mn\zK.mftmz$>z,%nt lt r# 4 j 

*«*61bl**ttSCaSSKffi1tS*t* (S 3 9 8) o N = 
r 3 J *&»Hte«f*»& 18 0° CAJil 

i*ic*A^<i^-pcA<7?A*^*iwii. s&aias&^FU 
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■wwtttaeifcssu r# 4 j &t&&$ix2> zk\z%z 0 

[0 14 5] -5-LT, # 4tfE.m i nm~$>Z>Vimfrb® 

t>tfhZ>V>\±, 3 6 0° CAT-*5 0 ZOtztbt^Sir 
A^V^CCRNKK Tl 2J SrlS^-f <2> (S 3 9 
9) o fit, g8U£777^FsK TONJ SrSbSL 
T (S 3 9 6) . #3, (014) 
[0146] ifc, Sca>180° CAT*£>*Uf (S 

3 9 7-C TNOJ ) , ifeHl^lCffSl^fglC^^^fc L 

T T# 3 J A^ifcHf^^Sfc S S KE* $ ( S 4 0 10 
0) o i5CiL^rt<, # i Lf$Oi>v>' 2ri-# 3 

^^op^-esaic^fti 2 b ^itttsi-^iiiefi'iaKK 

Bt-feS12 0° CACii^W^cix-tv^i^ 
^#x.f>^-£> 9 C:<^^-g-lwli, Sca>180° CAt 
^9>^A4 8 0° CAO^tl2bW 
^iV^»fFl-^5V^^3 6 0° CACt*AMtPC 

[0 1 4 7] fit, # S^ffii^SlC&^ttSl^lp] 20 
mmi&LtzZ.ti)mtl\£. Sca>180° CAfc&o 
fc*, #A^«-f-PCA;6*A*1-*H]!B&*!«±3 6 0° 

r 1 2 J SrlS^-T^. (S 4 0 1 ) o fLt, 
y^FsK TONJ £t£;gl,T (S 3 9 6) , #3, 4 
itSUJUklt (il4) SrffiSo 
[0 14 8] ^v^ftlSSe&S (Ull) £T, N = 
r 3 J T*&v^-£-Kt± (S 3 8 0T* TNOJ ) , N = 
r 4 J X-$>Z>o Ltzrf^X. HI 5K^1"#2, 4 Mffl 

Vkmtfmfizixh (S4 1 o) o n= r 4 j -ct±, 30 

v>(±# 4 <ov*-f ft^ffiSS^rS*::*-^ t«^Ltv> 
i, -f&:b*>, #2, 4SgU«tat±, #2**V»I±#4 

[0 14 9] #2, 4 8SUfe94-Htt3*.&£* if, 
4-IH«J«»)ii**ffK**I&-r*NEfl|-?-« f X*l 2bi: 
m^k-fZ (S4 11), W12 

b£RiSLfcv»»a-tt (S 4 1 1 T? TNOJ ) , * A A 40 
fi-*PCA#2BAaLfc*5**«rUse3it4 (S4 1 
6) o * Aft«-S§-P C A**2 0A;tJ L-CV»fc»t*tWr (S 

4 1 6t? TNOJ ) , Z<Di*# 2, 4ilSIJ^a (12 1 

5) *m^ 0 ^u^5 >?ftwtfeykm (01 i) 

[0 15 0] — NEif#Xtl 2 h\zm^iriXit 
(S4 1 1"C TYESJ ) , <kizMs&®fc? y>?ftS 
cai ! 8 0" CA&ftfr&frtfnfcZtiZ (S 4 1 
2) o S c a < 8 0° CAT*$>ftl£ (S4 12f TYE 
SJ ) , 46»li»Ktt*ffeu***«i:Lr r# 2 J 50 
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*&»l*attaE»SSfcett**L* (S4 1 3) o N = 
r4j OfltlhttlSTJi, ^?-?8Wtv^f)80° C 
AHrtKXtl 2 b tfc&coii, *&iSgB*&^^# 2 

SEftSSK r# 2 J 5&«E1t3*t*£fcfc44o 
[0 15 1] L*C, # 2**ffi»fT6fc*4*aR*-&IS 

4 8 0° CAfii. 7> 4* #-7 >?CCR 
NKK Tl 6J SrRJg-r* (S 4 1 4) o -f-LT, SSU 
ST7 7^Fsi: TONJ SrttjeLT (S 4 1 5) > # 
2, 4SSU&S (015) £ffi* 0 

[0 15 2] 2*:, #Aft«-5§-PCArt*2II]A2jL&v> 
FiK (S4 16t TNOJ ) , 2 b7mm$*U 

5 c a > 8 0 ° C AX'htHi ( S 4 1 2 T* TN O J ) , 

teftWpfcEtfffeKabsatttkL-c r# 4 j a*$&i&n#^; 

«SE*SSK|E«**t4 (S417) . N= UJ Of£ 
ikttSK-li. i&Mffli&nfrb 8 0° CASrSx., *»o* 
A^flf P C A# 2 L^v^t:^« 1 2btii 

[0 15 3] L"C, # 4:M£«frflK*4ttSBa-&II 

4 8 0° CAfii. -KOTttfJ^yV^rt^^CCR 
NKC n 6J ZWcfc-fZ (S 4 1 8) „ •€" Lt, X80 
gT7 7^FsC TONJ £t£5ELT (S 4 1 5) . # 

2, 4Sgii«ta (015) £ttj* 0 

[0 15 4] 12 ba*tfcffi3*i*t»K (S 4 

1 IT* TNOJ ) , *Aft«-9-PCA*»2lHlA-t»**t* 
t (S 4 1 6T* TYE SJ ) » telllWtwffiffifTSU** 
^itLT T#2J *«*6»l*«tt*»SSUlE*Stt4 

(S4 1 9) o 05 tC^L^rfc < , HIRlwfltjhWFOi 
>^>2**, # 2**EEMtfTeK*4ttIBK*-->fcJ: LT 
fe. 7';^->3>^ifOKI#-C«?!JH^«l 2 bZ&m 
tJIgfi«KKBt*i4 8 0° CAlC^^^fc-f^ 

2 b*^m$*i-&«rJC*A^^-§-PCA*-2llIA*-f- 

sicfi r# 2 j &Bm&n*>o 

[0 15 5] fLT, #2#ffi»frSK*&««lsS-?)H 

L fz Z t im tttf, * A ft fll-1- P C A & 2 HI 
L£B$<7>|!fcft*U±0° CAtiSo Cl<07t*^9V^ 
*^>?CCRNKC T0J SrK^l*-* (S 4 2 0) 0 
f LT, 18l^775^Fst: TONJ St|£teLT (S 
4 15) , #2. 4 HSU Mil (015) £ffi£ 0 

[0156] ztoz^iz&mwimm (012-15) k 

^Hl^MftKS S fci-^V^A^V^CCRNK 

fc^^^^-c, hsu^T77^f s k tonj 

^v^ftffc^gis (011) <n>k<r>vmm 
mx\t^ f s = TONJ -e^^ci t^t> (s 3 1 or* 
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TNOJ ) , ^^V^A^V^CCRNKsgfffttS^* 
fsZtiZ, (S 4 3 0) o Z<D? 7>?iJ<5 V^CCRN 

J: *) iift^jh^fL^S-eii, :o^f'y7'S430 

[0157] m 1 6 \z7n?*'Xftm ■ mnmmm 
m&fcHkmiz^xum-rzo zv&xftm ■ m&mtt io 
NF«^g^sii> mtimsmm. (012-15) ktf 

s = TONJ tmfcZtikZtX', NESft:it)fJt) 
[0 15 8] *jAc^ • j^i«l*tt*Bt9:3£«94*Hte3 

n^fc, itFs = roNj bn<>tz®.<r>%m(r>mmm 

fflT?***5a»a««j63*L4 (S5 1 0) o «1&0-C**L 

if (s 5 1 ot tyesj ) •> *fett*Rse»N. 
4 \ yyimfc-tz (s 5 2 0) o ztDWcmit, m 1 7 20 

K^LTtrt < N ROM 5 0 b lcfafiSixTv>*M#*> 

h-$.tbhixz> 0 n= ru , ss= ru &i 
o f ccRNK= r 4 j <?>m&, tam&ximt lt# 3 

7&*18:5gS*U ***"f 5 >^t LTli 1 7 5° CAt)*1S: 

[0159] ^tc, ratfffittJBSEftNx a&nnsatw* 

&S S is J: Xf? v v ? * ? y 9 C C R N K Hl^v^t, 

-f 5 ^fclS^I"* (S 5 3 0) o iOttjefe, HI 1 7 
KjFLfcri: <, ROM5 0 blCfB|S$tt.TV>*K#^ 30 

t,*i6e>n^.o n- ru , ss= ru &x 

y f CCRNK= r 4 J UfflMtM^tLT 

[0 16 0] :i LT-H.:£gLS£*?-T1-'£.o LT, 
^0»J^S»3Jy.f^»-i5V»TJ±, Xf7 7"S5 1 0KTI± 

TNOJ t^?nt, ifcK, TDCfrS* 1 ***!^*!. 
i (S 5 4 0) . tit)*,, ^7>^^=0, 180. 
3 6 0, 5 4 0° C AV>^-?1\fr<D9 4 5 Siffr^Hptf 40 
W^^tv^o TDC-e&ftfttf (S 5 4 0T- fN 

oj ) , iroii-B^ii^TtJo 

[0 16 1] TDCT-*ft(f (S 5 4 0T- TYE 
SJ ) . Xx -y 7"S 5 2 0 KT*^$ixfcWHj&ik«tS 

tfwfczti, ^>is>2<o&&ttmi~fcctz$.xmm-t> i 

ISlTE^fL^ (S 5 5 0) o *LT, *WT77'S 5 3 
>iS>2n&mX&Ki&CtztfttmMimi&Zti& (S 50 
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5 6 0) o mks i>^>a*E*«*ttUrv»4R»)TD 
Ctt^X-r 5 5 0, S 5 6 0(Dmmi>m*)&$ti 

* 0 

[0 16 2] Ell 7 0|*l$<£>lS:£3fii::ov*T 

tt, # 1 *-&</>l±# 2*«ffttffen***!8 

M4 5 0° , 6 3 0° C A*>4vM±i<7)ia^) Kl±|£5> 

-2nT*&»B«K«8S»SS = r# 2 J W7V?^> 
?CCRNK= n 6J T-$>o£<bCDi1-& 0 
[0 16 3] ZOWi-kKli. i^:ii7 7y?ft4 5 0 
° CA*&W±i(7>ffi^c-c, #lt#3i:i:M«it 

*-h20a »Ci**tS*t*:«»f4it*>U# 1 0««S^ 1 

8rticijg.ASii.£o #3W^^TSt^)S?)T•fg*•- 

h 2 0 a CP»»S*tfcj«#H± lffS*#oT«MMT«Kfc 
o?tt 3W^^1 8l*)lC®A?n«&o 

[0 16 4] LT\ Hl^tc^9>^*^>^CCRN 
K<otti { |iJiti?)^ ? - * 8 K £ * IHteEf^ C 
C RNK= U 6 J *f.T-*4 0 -0^46, S&16B#lci* 
1 WffiSlflewBTDC 5° CAT-&&7 1 
5° CAICT#11C^L, ifiitlc^7!i J -e§4o -?-L 
"C, 3|g«Sttttl*»=»»i|tttS*tfc#3©jS^I*«ii: 

is„ 4 izntx# 4 <o®.5ffimmzv>m<om& 

[0 16 5] tfc, N= nj 0»^Uj&»l**ttSE» 
SS= r#2j-C^v>^*'>>^CCRNK= roj 

ft4 8 0° CA*4v^±c:ttJ; v^J»i5#tCT> 
# l t#3 fct=j»fl-iWt*ltff UfcikKft*. # \ <r> 

h 2 0 a Ui«»S*T.*:««ttltt,C# 1 
gl 8F*9tC?iA?tL, # 3-C»*K«#- b 2 0 a CiJttt 
Sitfc«miiiffaflf-ar#3o««ESi 8I*IIC®A$ 
tL4o ^l^^v^A'JyJ'CCRNKWf 
**ipJ^i--S<0**, X^-^ 8i:i41KtWCCRNK 
= TOJ ^f>T-*4 0 iO/;*, E*>ic, $&K»B$iri*tt 

1 <7)JESSfffi<75TDC-e^-& 0° CAtCT# 1 

KJKfl-i!tltefL3t#3 0jSC^I*»!fc4 4o ifc#4Uit 
h 2 0 a tC«3R-***lt**LjS[jW(S»Sit4o i 
[0 16 6] Sfw. N= nj W»-fi-K*6»l*$lttaE* 

ss= r# u t-^7>^*')>^ccRNK= r 4 J 

A 6 3 0° CAii^liiWiSilCT, # 1 fc# 3 t 
*Sfl-*»**fTLfcC:i:ua:* 0 # 1 ii.WLKE.mfmt 
ictv^OT% "R^sH- f 2 0 a KHftSf Sft/d&fUi 
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So # 3 lifMit-*4tf)t, ®$V#- h 2 0 

-It^fiJ^i-SW^ 7*9-9 8 K^SSSEft^CCRN 
K= r 4 J *&-C** 0 i(07t«t>, l&ttl*fc*#f$*L;fc 
# SOJEJSS^TgWBTDC 5° CAT-abil 7 5° CA 
KT# 3 KjiKjAcL2USK:*l** t -eS*o 4fc#4liCC 
RNK= r 4 J TMiBEfc«SWtfr«T**<&^ jt*>lC|0 

- h 2 0 a K*&B-**<lt*t $ fi.£.'XBM $ *T-S 0 z\<ntz 
fc*&-&Kg&A$*LS 0 L/d ! oTXf 7-/S 5 6 0i:± 

s# i t:#i-**4Bo«mtiiiato**r«-r*o 

[0 16 7] *IC, N= r 2 J ©»frt::ov»Ttt9i1- 
5. N= r 2 J <&*&-fcl±, fltJh**Wffe«»»4^ # 1 
&Sv>ti# 3**ffi*ffau**«Wffi (^7>?ft630 
' , 90' CAab*v>Jii<ofi^) ic»±^«bttrv^ 0 20 

>M(ttiaKs s = r#u t^^v^a^v^ccrn 
k= roj T-i)o7tfe<75t-r^o 

[0 16 8] C:?>*"£KI±, f||?H:Ui^:7>?;ft 6 3 0 
" CA*4V»liiOi£ttCr» # 3 fc # 4 t (c£$H**i 

h 2 0 aK*jttS*Lfc«**U:ii*,K# 3©iMl 
8rt^PRA^tl-4 0 # 4\m%ft&X-3bi><r>X'ty.%-¥- 
Y 2 0 a i:«|f ?nfc«»l± 1 ffS§oT# 4 
1 8l*m"gLA£*L£ 0 30 
[0 16 9] LT, liC^^V^A^V^CCRN 
K<OH**3pJ^-t4WA*, X*-? 8 KiSU-gltftOC 
C R N K = T0J *»?>-C** 0 Z\<r>tztb* $&i&B#Kl£W 
S*tfc3#*t«# 3 0JE«S : fTg<DBTDC 5° CAT-* 
417 5° CACtlSCjftjKLfflacWCli. 
JEK9lg*v»-C# 4 CWLtM?it^o * fc# 2 \z® 

- Y 2 0 a K*»H-*»««»5ftjft!fc«S«S*l4o iOfc* 

[0 17 0] ttz, N = r 2 J 0»*K&lbl$*Cffi£ft 40 
SS= r# 3 J -C9 y >9*<5> 9 CCRNK= UJ 

fl-i*»**ff Lfcii:K4*o # 4 h 2 0 a 

a, # 3 -Cliflt*l#- h 2 0 a *ifc«*Hi 3 

afiFoT#3 0««feSl 8rtK«A$*L4o ^LTIES 
V>*^>^CCRNK<7?ffl75 ? *J^i- 6©i«, X 
^-?8CJ:Sieit»CCRNK= UJ frb-Qih 
S D Z<Dtztf>, jSttB#Ki|M*3;h.fc# 4 0>ffiWfT8OB 50 
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TDC5° CAt*43 5 5" CAKT# 4 CjSALffl 

*tt3*Lrt:# 3 tt, 3ffgWfgU^*«®jfC'-K- F 2 0 

So Lfc4»oTAT7^S 5 6 0»:J:4#3ej*t4t 

[0 17 1] ifc, N= r 2 J 0»#(ctelbir#$Cffi£& 
SS = r# 3 J T-^v V^*^>^CCRNK= l~l 

2 j tiottottSo zKom^za, nmiz\±9y 

>9M12 0° C A&SnteiftJ: *) ±%^m<D%L&1,z 
t\ # 3 k# 4 tK*J[6Wttt**fftfcCi:^4:*o # 
4 JilR^gT-aoSWT-, ®$C*'- b 2 0 a Kl£3*$*t 
fc«fl-«lH%K# 4 OjftttSl 8F*3^®A2^Si tic 
£S 0 # 3 l4EESB*TgT-&S<Z>T% PR^**- 1* 2 

0 a KflMtS tltzM&l* 3 ff 3 1 8 t*3 

KKASftSo -E-LT, ^K-97>9iJ^>9 CCR 
NK<Dm^nm-n>0-AK 79-9 8iZ£Z>®fr&<OC 
CRNK= n 2J #*P>t?2&So i©fc6, it*>K, & 
»B#KPi!t£*L7t# 4 K*frLT 3 6 0° CAi:tML 

tLSo-e, iffe*v»r# 1 KtjScj*csfL* 0 BUMS 

J&it*5. fc*fU te«MSfcifctt'*J*3*'-fc# 3(4, 

3fr8onii«»**«*t#-- h 2 0 a c« t <o , 

H(R^fi : ekio^:^-&lcKA$n.So LWot, X 
f'^S 5 6 0tc4S3#^fS# 3(C*t-r4«40Ojttfl- 

[0 17 2] N= r 3 J ©Jfrfc-tCo^TKipj-* 

S e N= r 3 J ^Jh^F<Ofi : e^J4 > #3 

* , 2 7 0° CA*4v^±i<Ofif) lcl±^f>ttTV» 

s 0 ^Lx^mmz^Em^rhiJAnm^rt\zm^x 
s&»n#*«**ss= r# 3 j t^v^^vKc 

RNK= UJ Xih-otz t<Ot-f-So 
[0 17 3] iW*§-&tCf4, HI^Ht4^7>^ft9 0° 
CA*SV^±^C0S^ICT, # 2 k# 4 t IC^fl-Pftlt?: 

H=fTLfeittc*So # 4i±®^sr-3!>swr-®«,^ 

- h 2 0 aizt&mzi%tzmmi±m.%K# 4<dm&mi 8 

F«3»C®A$ttS 0 # 2 t±#m*fST-£)S<7>-C-lS^*- h 
2 0a C4tlt$^ttfl-tt l*T«#oT# 2©«I1 
8l*l^®A?ixSo 

[0 17 4] -e-LT, mmiZ9 ; 7>9A^y'9CCRti 
KOli J fl^tS<OA ? , X^-^ 8 4SlB]teita<OC 
CRNK= r 4 J ^"b-C^So -©tft. ^&IftB#^i»M 
2tLtz# 4 0iESifi : g<7>BTDC 5° CAT**S3 5 5 
0 CACt# 4 H^LffiiI^lO^**-eiSo Mi-3I# 



(20) 
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2<0&'X&M1> i %$ti2>o Hz. # 1 K*tLT?0 

[oi7 5] n= r 3 j <Dm^~i&mft%ft%m. 

SS= r# 3 J T*^7 V*CCRNK= l"l 

2 J fiofc^tti. ico^tcli, HIS^Ii^7 
>^12 0° C A^^VMiitLj: ^^iv^HcoiS^lC 
T, #2t#4 tl^^W^^L^ittC^^o # 
4 <7)©$C*- h 2 0 a lCi«M^ti-^^fl-«±lI*>^# 4 <7) 10 
$=&Sl 8rtKl]£A$*U #2fim*-h2 0aC 

co-fi^j^-t * co^, x?-?&i<z£2> mmk<r> C C R 

NK= Tl 2J ^e>-C$>&„ iOtK), K*>K, i&i&^F 
K«*tS*t7t# 4<7>JE«lfi : a<7>TDCT-*^, 3 6 0° C 

akt# 4 ^.«ALifiiln©®^-ei ^> e 

# 2<D*XMm { *2ixZ>o ttz# 1 tc^LTiOW^ 
0 aiz&Mrf&fttZix&'XM-mznZo Z-Otztb, l?Mk 20 

[0176] n= r 3 j n^\zmmn%mm.^. 

SS= r# 4 J f?7>?*')V?CCRNK= n 
2J T-io/c^ttJ. icOJa-g-trii, H^icii^v 

t K^igStfcfgfi 1 Ltit K&£ 0 # 2 li®§vfrgT- 
*i©T% 8ft$v*'- h 2 0 a lC**J-$n^#(±**>lC 
#2<0«U 8F*)KCRAS*t&i ti:^o — # 
4 l±JEffrffgT-ab*<7)-r% (Rft#- h 2 0 a \Z\$MZiX 
tzMfti±3ftWmz# 4<OBMS.l 8\*UZ®.X$ixi> 0 30 
fit, Sil^^Vi'A^VJ'CCRNKrof^ 
1-&<0^ x?-? 8 lc«fc£0iKf£?>CCRNK= Tl 
2J ^t>T-$>£ 0 z\<Dfz£>. i&mmKfctt2tl?z# 2<T> 
EEHSfigOBTDC 5° CAT-ab-5 5 3 5' CAKT# 

®# i k^sas^o Him*> &%m<»m.%x- v 

2 0 aK^rt^ttSft.^^&Sft&o ZOtzfr, &> 

&m&izmmmm.L ! £je.Lfzi&W)t%z>o fc#u & 
mmzmmmmsivtzx 3?im<Dmimmm%. 40 

KPRAStt&o tfw^cT. ^f?-/S 5 6 0CJ:4# 

[0177] #nz, n= r 4 j <om&iz-o^xm.w-f 
n= r 4 j <ot§^-Ki4, &&&<n'ftwimte. #2 

*&W4# 4^1Elfcffgl::*£:tfcS5 (^7>^A2 7 0 
° . 4 5 0° CA^>*v»l±^<OJ5^) (C{ij&e>*LTv> 

&ibB#SCM^&S S = r# 2 J T^7>^^^CC 
RNK= T16J tiottOktSo 50 
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[0 17 8] £<D»-§-i::i±, %W\z\t9 v^9^4 5 0 

* CA£.&VM±i<Dffi1§Kt\ # 1 t # 2 t K$tf4-i«#t 
SrUffL/ti fcK&& 0 # 1 »4i&^gT*&&<OT-i&$t 

h 2 0 a^«|t?n^^fl-l±tt*>^# 1W1M1 
8rtHBRA$ti.So # 2t±JE*S*fgT-;fc£<7>T-m^'-K- 
h 2 0 atCt»|^$fL^^ti3ffg#oT# 2©IM 
1 8rtKi&A£ix<£>o 

[0 17 9] fLT, H^tc^5>^*^ V^ CCRN 
KOmwm-fZW^ X ? - 9 8 K J: * WfcWfc<?> C 

c r n k = ri 6j ^t,T*-&o zvtzib^ temmzm 

tt£titz# 1 ^JBESSffewBTDC 5° CAT'** 7 1 
5° CAi:t# 1 i:MLS3i:iS§^^So 
3i:WL"Clii))«©lfl«W* ! Iff?itt, filttJR^ & 

tztzL. temmzmftmttstitzx 2i±, 3^*1 

OlBJiJRftOTRA*- h 2 0 a <K -?-cof£Ki&^ 

[0 18 0] N= r 4 J W«-g-lCj&K)^®^» 

SS= T#2J T-?7>^*'7>*CCRNK= T0J 
T*abo7t icot-T^o C:o*§-g-tc<> x |g[glU»4*9 V* 
&4 8 0° CA**v->JirnJ; Atv^Joffl^^T, 

# 1 fc# 2 kK«#WU*4r*ff LfcCkCftio #1© 

■R$t#- h 2 o a cisM§*t^JH-»±a:^n# i <7>m& 

^1 8l*I»C®.A?n. # 2 T h 2 0 alci«W 

*t*o fit, til^^Vi'^'JV^CCRNKWll 
A^J^-TicO^ 7.9-9 8 tci^Hlte^OCCRNK 

= roj *e>T**„ jt*,tw N s&K^tcittt 

? 1 OEiff S« T D C S 0 e CACT#1 
?tt* 0 WfeJH^:, h 2 o a \zm&& 

itmL&fci.tzteWst&Zo tztzL, tewamizmftmrn 

$ixtz# 2 14, 3ft&ff>m±mftimX.#- h 2 0 a 
•git). foW«lfitio^MA?JiS 0 
L»ot, y yS 5 6 0 \z£Z># 2 Cttt4t» 

[0 18 1] ttz. N= r 4 J 0»<frCtelbl«Afif9ESt 
SS= r# 4 J "Ci>'-7>^*^>5'CCRNK= Tl 
6J TabofctOt-T'&o i<0^lCJ4 > H^lCli^7 
V^^2 7 0° CA*£v>i±I^>£f Ct, #lt#2 
t\zmn&tti&ftLtzZt\ZttZ 0 #2»4RftffS-C 
**^>T% h 2 0 a C«#S*LfcJ|Rttl±tt*,H 

#2 0i*Sl 8rtlC(giA$n*i tir^^o # 
1 WS^ffg-C^^WT-, h 2 0 a 

^«»«iiffe«K# loiftii 8rtmRA?n*o 



(21) 



39 



-tZ><Di)\ 8HJ:^Ilie^OCCRNK= l~l 

6 J *»f>-C**o *&M>B*U**t3*tfc# 2© 

JE8ifpg<OBTDC 5° C AT-fe* 5 3 5 ° CAtIT# 

h 2 0 a K^^lt*ftj&fc«« 
*>> JiLtfcJK* L^Se L k £ * o 
[0 18 2] *Hife<0^lcfcv^T, ymn-? 1 10 

«M»HEH6«yB*a#ac ^32-36 1 * a*°->* 

120~-S160*5i CPfrS4MRKftNlK£tt9 (El 
9) <OX f 7 y S 1 7 1 7>^^^iU#StL 
TOJ&SC ff8««Mt«fcNWe»a (13 9) Wry 

ys 1 7 2~s 1 7 ga^jhffSWJ^Si: LTcoj&a 

C, fcttli*«*MI*t»a (HI 0) 

LTcO^aC *9>^ftR56«ia (11 1) OX 20 

f?ys3i5~s4io 3t%m9fTsaso^s t lt 

©Mi:, £*b#$ • «*W»«P»li3c»a (H 1 6) 
<7)Xy-y7S 5 2 0ri t *3&**flfr¥#£K*^1~*o 

[0183] v.±uwLti*mM<oMmi & 
. ffe^ffiSEftNttjesia (0 9) -en, 

*->*7 h4K&3S£££&<T&NEfi-^co>''?;v-;*.tB 
#IBIHlJ& t flMft©*fcm: 4ft<5;iS*fiti^;^- 
IfflTOPiXf 1 2 bflttffl^t^t (S 1 7 
1) , **MCNE«*0/<>UXffi#HIHjWlfc©ifct§J: 30 

2SB^lCi£|ELJtfefflA t , HE^7>?fttLT^ 
[0 18 4] MmLtzZk <, «aLfciME*?>*A 

ifefccftB^^-teffiTOP tcoW<0;77>?ftfil 

i <om^.<o -e t> # j. * ;w *~ 

-HieefflBTM*>5.v^i-?-coJ5#T-^9>'^>'^7 b 

4 witei^i l*: t mm? Z £. t * ? "C # & 0 

[0 18 5] flr&Lfcrfc <, tfcffiLfcSSIE*? 

> * ft 2 # g J£L|$ C i£t& L fcfltfBT? * o jfi 
US* 7 > ^ A*«ltH»c*»0 jJSIEttfflT?* o /elicit 

T O P k *<omitiii-$>Z&*:®.W:^** J f-'&.ttTO P 
fccoP^co^v^ft^JltJ: •) 5i:ioio^5>^ 

nmmzx? 7>9*s*y\-4 (omu^wst t/zk mm 50 
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[0 18 6] Lfctfot, fT&RfitgftNKSgftka (m 

+ ? f- 4<o&ik? c 7 v?ft£, j-y^y 2tfM*)& 
i> 4 o<7) ? 7 > 9 ft W$LV>fo<r> 2 o KjEStKKJg-f Z> Z\ 

[0187] t£*-C-Ji, ttttllHSB*©* 5 V ? v ^ 7 h 
4(7?0^^lcov^ri±#gtLTV^V^-c. Hl^t 

btemftiz^m k\m%z %.m* e> mmi mi& l tz t *u 
[0188] #ntt0>3e»T«\ m&m&ft<»?7>? 

•>t7 h 4W^Ii)^*-^v^TiE?tlc^7>5'y'V7 h 4 
»tt«P**v^±J&«)I*Jaift«)«II«H:^ «t*)® 

^0^ co fc -r ^. i k i ^>o 

[0 18 9] (n) . ^3 2 ~3 6 K i o T 7J A y> 
->s V-feV^t-3 8* s ^m-T^* Aft«-§-PCAI±g]5 K 

temmz&^x, ^*i 2bttti:*AMfPCA 

Sii U PS^-r Sit t5 ? T* § £ o *€" LT> icoitlCit? 

¥»!c jioai^affsttas^ttsii:*^**- L?t 
[oi9o] (/x) . %mmmm*kiti%m (no) 

J: $&ttB#±JV^Tti. ffSttltSNtfjil (HI 
9) K-cftjg$nTv»4ffettl8KiJv»rR*lTS»-* 

Y 2 0 a K*M4*ttJ&LTV»* 0 

h^fl-i«tt^^7 B <OJ.v^v2H^v^r, 
«ffeu***tt«>»*#- b 2 0 a K«Sfti»tt-t* - 

tipizs&o z\ff)tztt>. i&mntz&^x, -rnmmz^- 

[0 19 1] (-) . x.>*J> 2<Dte$bmzi3^X\^ 
. ?7>?ftWLfc®M (Hill) T*lijtfFCO^>v>#ih 

mz&^x'€uvm&&.NWcfc!m (B9) crftjes 

*VCV>£ 2oco^ 7 >^ft^^f>, NEffi^-iJiOfTJ 

m<7><? (ttib«HK««»SS) *S8UU 

[0 19 2] :o: J: y), ttttB»Ki»v»T^«U^ 
7>?ft«^loi:«!J;t«i4o fLT, ^SU 

jsiftii ?7>7fti:fo ra-^coi > >fsmnmitt t 

[0 19 3] (*) . ^9>^ftK:7E®a (Hi l) K 



raw £ titz%;Mf*<o* 9>*AW&t WOttA-co * 

nft&oa (01 6) t*i±, *fc*<««Mnra4*tw 

k .6 2k £ fflii t* Hffi- h^ttf-C^Zx, itz. Z<DX^ 
io-c, teibB&^itat&a (mi 0) kt« 

[0 19 4] [^jfc<O^H2] *|Wl03KBTr»4, 4^ 10 

x>y>T?t±, Ell 8 0ffS««ll9!BBK*-tri: < 1 
2 0° CAttKS^Mxfcju^-ffifflTOP^^fc-f- 

CRNK=0~3©# 5E«fra (-«# 3 fcBE»ffe 

C) , CCRNK=4 - 7<0# 3 EEHfia> CCRNK 
= 8-1 1«# 6 0§fia, CCRNK=12-15<7> 
#2ffi&tW8> CCRNK=1 6-1 9©#4E«ff 
I, CCRNK=2 0-2 3«0# 1 ffSStrg<0 6 otcft 20 

[0 19 5] ;o: tizx x>^>#ibB#<E>fra# 

OPi3J:r/^«l 2 b<oefflt*4CCRNK=0, 
4, 8, 12, 16, 2 0Wt, NEfi*©^^l 
iErt J S^Kfe*:i&&te;tB^ CCRNK=0~2 3W 

CCRNK=1 7-1 9 X~$>tU£H = 1 K\ CCRNK 
= 2 1-2 3T?<fe*ttfN= 2 Kg*5£U C C R N K= 1 
~3-C*nifN=3U8S5tU, CCRNK=5~7T?£> 30 
tUfN= 4 KK5£U CCRNK=9~1 1 T-^ntf N 
= 5 CCRNK=1 3-1 5t**tilJN=6 

[0 19 6] N=l©»^li, IIGXlfcOStt 

i -eittW L tz r t < * v y > 4*aa Kffjh l fcff Sttffl 

l±#2, 4E«*r8©v»ri'L*«>fl"«fTa-C** fcR£ 
Tli.'BUi:, N=2T-c0ffltl$fia#cSHi# 1 , 4 

t±#3, 5E»ffe©v»rn.^ n = 5 toi? jtisffa 40 

[0 19 7] *U, tei&aKUU H 1 9 C^tri 
< , ttftlHKfHItftrAai: Jt »> > N = 1 T-l±# 1 , 5 
K, N=2TM±#3, 5K, N=3"et±# 3, 6U, N 
= 4fli#2, 6K, N=5T*I±#2, 4 K, N=6t? 

»±#i, 4 . ifc, ??>*fti£SE4&s 

■C(±, fcSl 2 bOHiSfiffiKKBtAAMfPCA 
OBSttftkOHft*?), Ill 9lc^L^rt<, tttt 50 
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BWtttfcJfcSSdSffWU ttttBJCttXftS S«WHI» 

£<0 J: } K LT#*&*Lfcj&»liMltta»S St?7> 
^*-)>?CCRNKtC*oVt, 111 9i:f Lfc- 
t <> &JHjtafc*(flU jft*5"f 3 ajJHWMttl** 
ffi is i CfttfMtlt * -f ? > ^ s &Se S ft. 4 „ 
[0 19 8] x>->*>#jt^tCN= 1 

• *>frb&$}lZXMl 2 btf&m (KKB) i-fttf. 
S S=# 2f*4: t^flJWL, *IJ^NfICCCRNK = 
1 6 (4 8 0° CA) tiio Lfc^oT, 7 1 5° C 

act* i iz&'xnmttt*). fcmmzmft&ttzixt: 

#1, 5fc3l#»v*T#3 0»»ffaUT#3»::««a 

Mtf»I1fctti:Z> 0 t£N= l 7.5-9 
>»>f>5 0° C A^fitC* A^^g-f-P CAA ! fS»:fflSt 
*Uf, S S=# 4t*4i fc***raU ¥WB#KCCR 
NK= 1 8 (5 4 0° CA) Lfc^oT, 1 1 

5° CAKT# 5K£*oN£2:&>K ttHlB^KKflMt 
SfLfc#l, 5K5l§«v»T#3 0>«*CfraKT#3K 

^na^nrffet^So # i t«wt?*tfc«*n± 
«©# i oi»atffa«PK»±# i m±«fl-*»ttff *>4 

v>„ ££N = 1 co^-g-lC, •iV*f>5 0' C 

A@x.T^ib* Aft-R-f-P CA***%OJCttjai-tHf, S 
S=# 4T?*4£ia«PJaU ffliS$i;cCRNK=0 
(0° CA) fc&£ 0 Lti'ot, 115° CAKT# 
5 iZ&'XBII&t* *) , *6»l*Kj»»i|«tS*tfc# 1 , 5 

ic?i#*xv>t# 3<73®^,fi : a^T# 3 K«*wwta*flra& 

[0 19 9] x>v>^ih^F(CN= 2 tc^$n-TV^7t 

cA**mai-^jf, ss=#4fisiH ! fij?iu a 

^^F(CCCRNK=0 (0° CA) t^r^o L>t* s o 
■c, l l 5° • CAi:t# 5iz&'Xsimt%*), tia&mz 

m&mM$titz# 5, 3»cgi#«v»-c#6oa*ffau 
x # 6 i-^igata* Bite t ^ * 0 n=2©s^- 

IC, 2 0tf>#Aftffi-§-PCA3!> j ajSL&V'>F , 3K, X^- 
?'*>*f>2 3 0" CA4rSx.fc^tC^ffil 2 b^tfi 

a (kkb) i-ntf. s s=# 4-et>zz.b&nwL. 

fl^^FWCCRNK=4 (12 0° CA) t&2> 0 Ltz 
* ? oT. 12 0° C A{ZX# 5 ^^^nltEt ^ <9> &£l 
aK«M4a»*ix/:# 5, 3ic?|#^v^r#6w®^.fi : 
iUT#6U*IWat#liriEk44, N=2<7)*§ 

2o<7)* C A;**mSiL&v>rtK, 

-?-t>*5>2 3 0" CA^i:Xil2bA s a5S 

(kkb) i-nwr, s s=# i-e*^it^*ij^L, *J 
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iB|<0CCRNK = 4 (12 0° CA) Ltztf 
oT> 2 3 5° CA\ZX# 3 ICj&OTttfc&lK ttKitt 
C*R*HMtS*Lfc# 5. 3C3litv>t#6<0^}Ti 

N= l ©^T-I^trt < «lfii:J; *)79-9 • * 

[0 2 0 0] x>^>#ihB#lCN= 3 ICftS^nrv^c 

S^i:, SlSOH^A^ffi-^PCA^m^-ttL^ ss = 

# lT-*^>ii:^*iJ^L> fJWCCCRNK=0 (0 10 
° CA) i£&o L^oT, 2 3 5° CAKT#3K 

*^tgt^i). tew>mzm*m&t2i\tz# 3, 6^31 

llv^# 2 (Ot^gi:t# 2 K^WSt^pJitg t ft: 
2>o ttz. N=3<0»-£-K, «*0ic^ttl 2 b^ffiS 
(KKB) -rn»f. SS=#5f$>£it#fflL, *) 
TO©CCRNK=4 (12 0° CA) L^tf* 
qT, 3 5 5° CAKT# 6K&*TUm&>K 

»=«s»i«*tsftfc# 3. 6 k5I§«v»t# 2<nm.%mm 
n= i ©^t-i^trt <<o3saici o x^-^- - * 20 

[0 2 0 1] ^>^V#ih^PlCN= 4 IZ&fcZtlX^fz 
ti-g-lc, *tO»c*AA«-f-PCA*«Hia-*-Htf, SS = 

# ST-**- fcrf J fJt?iu «WCCCRNK= 1 2 
(3 6 0° CA) httho LtziP-oX^ 4 7 5° CAIC 

6, 2K5l#«v»T#4 0»«;ffaUT#4»c«S*|.»»t 

**BTt6fc&So 6 i-ov>t»±n= i ©a^-ca^ 

tzZb <«iai:i i}*?-? - i-9-^f *;M£ 30 

o«*fTaWK»ijK»*»ttff*»4v»„ N = 4© 
ft?Dl-^*l 2 b* J ffiS (KKB) ftttf, S 
S=#5fiSit#flJiU ffll*OCCRNK=4 
(12 0° CA) tbZo Lfz&iX. 3 5 5° CAK 
X#6lZ&>X*imt%'). ttftWPfc«»i**tSiifc# 
6, 2fc3l3«v»T#4©«^gfcT#4C*^l**t 

[0 2 0 2] ^> v>"ff jh.B#HN = 5 

7.9-9 • *>frb 1 1 0° CA£©xTft£!) 
l-*AA^PCA^tBS.1-n^ S S=# 3T-£>£i 40 
H^U |JWi:CCRNK= 1 2 (3 6 0° C 
A) fcftt£ 0 LtztfiX, 4 7 5° CAKT# 2 

v>T# 1 ©R$WtSCT# 1 KfMEWllt^lB fc4*o 
ifc, N=5<Z>«-g-K> x?-?-t>HH0' C 

AWrtuft^n^AA-M^-pcA^m^-rn*^ ss = 

# 6X$}i>Z ttmWL. *J^NpWCCRNK= 1 2 
(3 6 0° CA) U^t, 5 9 5° CM: 

2, 4K3IS«v»T# l«>lftjS.fTeur# 1K««-Ijttt 50 
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* J DXtet^*o 2 kov>t»±n = i o^r-a-^ 

o^ffSS K l±««i«lt Jiff *> 4 

[0 2 0 3] x.>y>W±miZT1= 6 KjfcgSfttv**: 
*§-£-K, J**-? • 5§->&K**JK* Aftff-5§-PCArt* 
mai-*T-lf. SS=#6f*4it* t flWU *IJ9JB#K 
CCRNK= 1 2 (3 6 0° CA) tfc&o Lfctf*o 
T, 5 9 5° CAKT#4Cjft!«crirttt49, $S»B#K 
ift*»?*ifc#4, 1 lc5l*ttv»T# 5 0*StfrgK 

K, 7.9-9 - *>«K*tOKX*l 2 btfffiS (KK 
B) -ftttf. SS=#2t?*iiti««BU flt8fl#<£> 
CCRNK= 1 6 (4 8 0° CA) t44o Ltztfi 
X. 7 15° C A # 1 C Wffi t ft 0 , jfitfti: 
BfW(M21llz# 4, 1 lc3l#Mv^T# S^PR^ffg^ 
T#5C«m*it**l»ri6i:«:*. fc£#4Kov>T»iN 
= 1 <75^-&T*^-<7^ri: < <7)SSt* i • * > 

^f, i -9- ^ ^fl/«oi»jRff8«PK«i«m*»Bff*>4 

[0 2 0 4] jajtftW Lfc*2U60?BK 2i:i *Uf , Jil 

(o) . ^ic. W]tm<7>n&vmz 6-?<7>9 ^ytnm 

«Ort0 2oCiEaiUIS5eT§4 0-C4*ttO»*J: >9 

[0 2 0 5] it<r>m<r>^M(oi^m\ 

■ m*R&$kMV>MMK&^-Ctt> =s>f-r)Vu-9 l 2 K 

l±^«l 2 b*q¥fiLfc*»» 2 bW©Mt-i 

ge^cN is^so xt 1 7 1 Kfcv^-c, ^aisa 

7t«**9>?ft^l£< * 7 CCRNK 
<omt, t^fiii**^-fiSTOP©*t?6K i 

[0 2 0 6] • t&E#*«W>JBSUiSV>TWU VVT3 
9 IC «t *) A v -V 7 b 2 8 7>?->t7h4C 

T^ftt^Ci, *««i*H*i:affltl4. ^coJ^ 
£•(4, * Aftfl-^-p C Ali, * 7>i>mizftLXjt£lz 

S^? 7 * * > ? C C RNKcO^^ffliSlc-e^ 

* 1 2 CXtl 2 b *B»tr AA^ya V-fev* 

[0 2 0 7] - tt£Lfc£*iSOJ&ffi-ei±, 4^«St6 



[0 2 0 8] • «f*Lfc#*afcOJBIR-eH\ (ft*C#- h 

£ **t1- * 9 4 f <d if v y > * > v y k mm L 

k $> h Aft cwtt-r & c t **-e £ * o 
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CLAIMS 



[Claim(s)] 

[Claim 1] The internal combustion engine which outputs the rotation signal according to rotation of an internal 
combustion engine characterized by to provide the following, and has the internal combustion engine rotation condition 
detection means which changes said rotation signal into the condition differ from other rotation phases, in an internal 
combustion engine's specific rotation phase and by which an internal combustion engine's crank angle is detected 
combining the rotation signal independent or other signals from this internal combustion engine rotation condition 
detection means An inversion crank-angle detection means detect a crank angle when said rotation signal changes into 
the condition differ from a condition of a rotation signal of order with rotation phases other than said specific rotation 
phase and said maximum potential-energy phase, first at a period until it sets up a rotation phase from which potential 
energy serves as the maximum in rotation of an internal combustion engine as a maximum potential-energy phase and 
rotation of an internal combustion engine stops after an internal combustion engine's halt processing as an inversion 
crank angle A halt stroke distinction means to determine a stroke condition at the time of a halt of an internal 
combustion engine based on an inversion crank angle detected with said inversion crank angle detection means 
[Claim 2] In a configuration according to claim 1 said internal combustion engine rotation condition detection means It 
is what outputs a rotation signal with which a time interval becomes short according to an internal combustion engine's 
rotational frequency becoming high, and makes said rotation signal a time interval longer than other rotation phases in 
an internal combustion engine's specific rotation phase. Said inversion crank angle detection means at a period until 
rotation of an internal combustion engine stops after an internal combustion engine's halt processing Halt stroke 
distinction equipment of an internal combustion engine with which said rotation signal is characterized by being what 
detects a crank angle at the time of becoming a time interval longer than a time interval of a rotation signal of order at 
the beginning with rotation phases other than said specific rotation phase and said maximum potential energy phase as 
an inversion crank angle. 

[Claim 3] An internal combustion engine having an internal combustion engine rotation condition detection means to 
output a rotation signal according to rotation of an internal combustion engine characterized by providing the following 
by which an internal combustion engine's crank angle is detected combining the rotation signal independent or other 
signals from this internal combustion engine rotation condition detection means An inversion crank angle detection 
means detect a crank angle when said rotation signal changes into the condition differ from a condition of a rotation 
signal of order with rotation phases other than said maximum potential energy phase, first at a period until it sets up a 
rotation phase from which potential energy serves as the maximum in rotation of an internal combustion engine as a 
maximum potential energy phase and rotation of an internal combustion engine stops after an internal combustion 
engine's halt processing as an inversion crank angle A halt stroke distinction means to determine a stroke condition at 
the time of a halt of an internal combustion engine based on an inversion crank angle detected with said inversion crank 
angle detection means 

[Claim 4] In a configuration according to claim 3 said internal combustion engine rotation condition detection means It 
is what outputs a rotation signal with which a time interval becomes short according to an internal combustion engine's 
rotational frequency becoming high. Said inversion crank angle detection means At a period until rotation of an internal 
combustion engine stops after an internal combustion engine's halt processing said rotation signal Halt stroke distinction 
equipment of an internal combustion engine characterized by being what detects a crank angle at the time of becoming a 
time interval longer than a time interval of a rotation signal of order with rotation phases other than said maximum 
potential energy phase at the beginning as an inversion crank angle. 

[Claim 5] Claims 1-4 are halt stroke distinction equipment of an internal combustion engine which has a cam angle 
detection means output a signal which distinguishes a rotation phase of an internal combustion engine's cam shaft in a 
configuration of a publication, and is characterized by to detect an internal combustion engine's crank angle based on a 
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rotation signal of said internal combustion engine rotation condition detection means, and a signal of said cam angle 
detection means either. 

[Claim 6] It is halt stroke distinction equipment of an internal combustion engine characterized by being what outputs a 
signal which will be in the condition that said cam angle detection means differs from others in one specific place in a 
configuration according to claim 5 among rotation phases of a cam shaft. 

[Claim 7] In a configuration of a publication, a division setup of an internal combustion engine's crank angle field is 
carried out bordering on said maximum potential energy phase, either of claims 1-6 - said halt stroke distinction means 
Halt stroke distinction equipment of an internal combustion engine characterized by determining a crank angle field 
where an inversion crank angle detected with said inversion crank angle detection means belongs, and a crank angle 
field in front of this crank angle field as a stroke condition at the time of a halt of an internal combustion engine. 
[Claim 8] either of claims 1-7 - the fuel-injection control unit of the internal combustion engine characterized by to 
have a fuel-injection means at the time of starting which performs fuel injection at an early stage most to the gas column 
in which ignition combustion is possible when fuel injection is carried out based on the stroke condition determined 
with said halt stroke distinction means at the time of the last internal combustion engine halt at the time of an internal 
combustion engine's starting, while having halt stroke distinction equipment of the internal combustion engine of a 
publication. 

[Claim 9] It is the fuel-injection control unit of an internal combustion engine characterized by supplying a fuel to a 
suction port of a gas column which is in an intake stroke in a stroke condition that a fuel-injection means is determined 
by said halt stroke distinction means at the time of said starting when an internal combustion engine is a suction-port 
fuel-injection type in a configuration according to claim 8. 

[Claim 10] It is the fuel-injection control unit of an internal combustion engine characterized by supplying a fuel to a 
combustion chamber of a gas column which is in a compression stroke in a stroke condition that a fuel-injection means 
is determined by said halt stroke distinction means at the time of said starting when an internal combustion engine is a 
charge injection type of cylinder internal combustion in a configuration according to claim 8. 

[Claim 11] While having halt stroke distinction equipment of an internal combustion engine according to claim 7, or a 
fuel-injection control unit of any of claims 8-10, or an internal combustion engine of a publication Among stroke 
conditions determined with said halt stroke distinction means at the time of the last internal combustion engine halt at 
the time of an internal combustion engine's starting [ from ] Starting Tokiyuki of an internal combustion engine 
characterized by starting Tokiyuki who sorts out a stroke condition at the time of starting having a sorting means based 
on a condition in early stages of output initiation in either a signal of said internal combustion engine rotation condition 
detection means or the signals of said cam angle detection means and both is distinction equipment. 
[Claim 12] While having halt stroke distinction equipment of an internal combustion engine according to claim 7, or a 
fuel-injection control unit of any of claims 8-10, or a publication Among stroke conditions determined with said halt 
stroke distinction means at the time of the last internal combustion engine halt at the time of an internal combustion 
engine's starting [ from ] It is based on a condition in early stages of output initiation in either a signal of said internal 
combustion engine rotation condition detection means or the signals of said cam angle detection means and both. 
Starting Tokiyuki of an internal combustion engine characterized by starting Tokiyuki who sorts out a stroke condition 
at the time of starting, and determines a crank angle in this sorting time having a sorting means is distinction equipment. 

[Claim 13] Starting Tokiyuki of an internal combustion engine characterized by having a first ****** activation means 
by which said starting Tokiyuki performs ignition in a gas column which can burn most early based on a stroke 
condition at the time of starting obtained by sorting means and a crank angle in this sorting time in addition to a 
configuration according to claim 12 is distinction equipment. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Starting Tokiyuki who sorts out further the inside of the stroke 
condition that this invention was determined by an internal combustion engine's halt stroke distinction equipment, the 
fuel-injection control unit which performs fuel injection based on the stroke condition of having been determined by this 
halt stroke distinction equipment, and this halt stroke distinction equipment, at the time of starting is related with 
distinction equipment. 
[0002] 

[Description of the Prior Art] You determine the stroke condition of a crank angle or each gas column quickly at the 
time of an internal combustion engine's starting, you make it reflected in fuel-injection control and ignition control, and 
the system which raises an internal combustion engine's startability is known for performing first ** at an early stage 
(JP,1 1-62681, A, JP,5-133268,A). 

[0003] Such a system is important in order to perform start smoothly in the automatic-stay starting system which an 
internal combustion engine is stopped automatically, rotates a starter at the time of start actuation, and automatic starting 
of the internal combustion engine is carried out [ starting system ], and enables start of an automobile, and the so-called 
economy running system (it abbreviates to a "eco-run system" hereafter) for an improvement of fuel consumption etc., 
when an automobile carries out a transit halt at a crossing etc. Furthermore, it is important when realizing good 
startability also such in not only an eco-run system but in the usual starting. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the decision of the crank angle at the time of starting or a stroke 
condition becomes possible for the first time since it detects rotation of the crankshaft and cam shaft which the cam 
angle sensor formed in the rotational frequency sensor and cam shaft which were prepared in the crankshaft began to 
rotate, among those detects a characteristic signal state. For this reason, before actually performing fuel injection and 
ignition from rotation of a starter, time amount will be taken comparatively, and startability cannot call it sufficient 
thing. 

[0005] In addition, the system made to reflect in the fuel-injection control and ignition control at the time of an internal 
combustion engine's starting is known by determining the stroke condition of a crank angle or each gas column at the 
time of a halt of an internal combustion engine (JP,7-83093,A). In this system, the crank angle at the time of engine 
ignition-off was memorized, and engine control is started as what was put into operation from this crank angle at the 
time of starting. 

[0006] However, an internal combustion engine does inertia rotation further until rotation of an internal combustion 
engine's crankshaft actually stops, even if the output torque has occurred from the gas column which is burning even if 
it carries out ignition-off, and combustion is no longer made. Therefore, even if it memorizes the crank angle at the time 
of ignition-off like JP,7-83093,A, with the actually stopped stroke condition, there is a possibility that the fuel injection 
and ignition control which produced the gap and reflected the stroke condition at the time of starting correctly may 
become difficult. 

[0007] As the technique of solving this, it is possible to continue the pulse number count of a rotational frequency 
sensor until rotation of a crankshaft stops after ignition off completely. That is, it is possible to memorize the crank 
angle currently measured to the timing which rotation of a crankshaft stopped completely. 
[0008] However, when an internal combustion engine is in such inertia rotation, the piston of the gas column in a 
compression stroke generates the inverse rotation torque which makes hard flow rotate a crankshaft, and the piston of 
the gas column in an expansion stroke is generating the positive running torque which rotates a crankshaft in the 
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positive direction. For this reason, the rotational speed of a crankshaft is determined by inertia turning effort, friction, 
said inverse rotation torque, said positive running torque, etc. in the period from a combustion halt of an internal 
combustion engine to a rotation halt. Among this, since said inverse rotation torque and said positive running torque 
change with crank angles periodically, a crankshaft is reversed from the condition of having carried out positive rotation 
till then, just before a halt, and it will be in the condition of repeating inverse rotation and positive rotation, and will stop 
completely after that. And it will stop with the stable rotation phase from which the potential energy determined 
according to the periodic change condition of the torque mentioned above serves as the minimum, or a final halt 
location will stop according to causes, such as friction, in the near. 

[0009] However, although the time amount to which the crank angle is decreasing in fact exists just before a halt once 
the inversion phenomenon mentioned above arises, it will be calculated as what is increasing continuously like positive 
rotation. Therefore, an actual crank angle will differ from the crank angle currently searched for at the time of a drop 
dead halt greatly, and the stroke condition determined from the crank angle will completely differ from an actual stroke 
condition. For this reason, when the crank angle acquired at the time of a halt is made to reflect in the stroke judging at 
the time of starting and fuel-injection control and ignition control are performed, first ** which was expected is not 
performed at an early stage, and there is a possibility that an internal combustion engine's startability may fall. 
[0010] Furthermore, with the conventional technology, the location where the crank angle used for the control after 
starting is exact even if it compares and the stroke condition at the time of a halt is searched for correctly was not able to 
be determined until the characteristic signal occurred from both rotational frequency sensor and cam angle sensor. For 
this reason, delay is produced in the engine control after first **, and there is a possibility that starting may destabilize. 
[001 1] This invention aims at limiting correctly the stroke condition of an internal combustion engine when an internal 
combustion engine's crankshaft actually stops based on the action of the crankshaft at the time of a halt. Moreover, this 
invention aims at realizing early first ** at the time of restart based on the stroke condition limited in this way. 
Moreover, it aims at limiting a stroke condition still more correctly based on the stroke condition limited in this way at 
the time of restart. Moreover, it aims at early-stage-izing decision of the crank angle after restart based on the stroke 
condition limited in this way. 
[0012] 

[Means for Solving the Problem] Hereafter, a means and its operation effect for attaining the above-mentioned purpose 
are indicated. Halt stroke distinction equipment of an internal combustion engine according to claim 1 Output a rotation 
signal according to rotation of an internal combustion engine, and it has an internal combustion engine rotation 
condition detection means which changes said rotation signal into the condition of differing from other rotation phases, 
in an internal combustion engine's specific rotation phase. In an internal combustion engine by which an internal 
combustion engine's crank angle is detected combining the rotation signal independent or other signals from this internal 
combustion engine rotation condition detection means A rotation phase from which potential energy serves as the 
maximum in rotation of an internal combustion engine is set up as a maximum potential energy phase. At a period until 
rotation of an internal combustion engine stops after an internal combustion engine's halt processing said rotation signal 
An inversion crank angle detection means to detect a crank angle at the time of first changing into the condition of 
differing from a condition of a rotation signal of order with rotation phases other than said specific rotation phase and 
said maximum potential energy phase as an inversion crank angle, It is characterized by having a halt stroke distinction 
means to determine a stroke condition at the time of a halt of an internal combustion engine based on an inversion crank 
angle detected with said inversion crank angle detection means. 

[0013] Since rotation once stops at the time of an inversion when an internal combustion engine which is doing inertia 
rotation by halt moves from positive rotation to inverse rotation, rotational speed becomes blunt rather than a phase 
before and behind that. For this reason, a rotation signal which an internal combustion engine rotation condition 
detection means outputs at this time will be in the condition of differing from a rotation signal of order. Therefore, it can 
be judged first that order is the crank angle which a crank angle at that time reversed first when it becomes a different 
rotation signal. 

[0014] However, in the maximum potential energy phase, as mentioned above, even if it does not change between 
positive rotation and inverse rotation, rotational speed becomes blunt rather than a phase before and behind that. 
Therefore, a rotation signal which an internal combustion engine rotation condition detection means outputs also at this 
time differs from a rotation signal of order. Moreover, since an internal combustion engine rotation condition detection 
means is changing a rotation signal into the condition differ from other rotation phases, in an internal combustion 
engine's specific rotation phase, also in such a specific phase, a rotation signal which an internal combustion engine 
rotation condition detection means outputs will differ from a rotation signal of order, and it may become difficult with 
the time of an inversion to distinguish it. Therefore, an inversion crank angle detection means detects a crank angle at 
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the time of changing into the condition of differing from a rotation signal of order with rotation phases other than said 

specific rotation phase and said maximum potential energy phase, first as an inversion crank angle. 

[0015] Thus, when an inversion crank angle detected by inversion crank angle detection means is an inversion phase at 

the time of actually becoming inverse rotation from positive rotation at the beginning, since a crank angle does not 

progress beyond an inversion crank angle, it turns out that potential energy which exists in a lag side from an inversion 

crank angle stops the minimum phase (the "minimum potential energy phase" is called hereafter) or near [ its ] the 

phase. 

[0016] Moreover, when an inversion phase at the time of becoming inverse rotation from positive rotation at the 
beginning overlaps said specific rotation phase and said maximum potential energy phase, a crank angle at this time is 
not detected as an inversion crank angle, but an inversion phase at the time of returning to positive rotation from the 2nd 
inversion phase, i.e., inverse rotation, or an inversion phase of the 3rd henceforth is detected as an inversion crank angle. 
Since a part for a phase change by inverse rotation is added, an inversion crank angle acquired by the inversion of this 
2nd henceforth is larger than an actual crank angle. That is, an actual crank angle exists in a side with a small crank 
angle on both sides of the maximum potential energy phase with an inversion crank angle acquired. This shows that an 
actual crank angle stops rather than an inversion crank angle on count the minimum potential energy phase of the 
maximum potential energy phase by the side of a lag which exists in a lag side further, or near [ its ] the phase. 
[0017] Therefore, since the crank angle range of a rotation halt can be narrowed down as mentioned above with a halt 
stroke distinction means based on an inversion crank angle detected with an inversion crank angle detection means, an 
internal combustion engine's stroke condition can be correctly limited based on an action of a crankshaft at the time of a 
halt. 

[0018] Halt stroke distinction equipment of an internal combustion engine according to claim 2 In a configuration 
according to claim 1 said internal combustion engine rotation condition detection means It is what outputs a rotation 
signal with which a time interval becomes short according to an internal combustion engine's rotational frequency 
becoming high, and makes said rotation signal a time interval longer than other rotation phases in an internal 
combustion engine's specific rotation phase. Said inversion crank angle detection means at a period until rotation of an 
internal combustion engine stops after an internal combustion engine's halt processing Said rotation signal is 
characterized by being what detects a crank angle at the time of becoming a time interval longer than a time interval of a 
rotation signal of order at the beginning with rotation phases other than said specific rotation phase and said maximum 
potential energy phase as an inversion crank angle. 

[0019] Thus, as an internal combustion engine rotation condition detection means, a rotation signal of a time interval 
according to rotation of an internal combustion engine shall be outputted, and a rotation signal can be made into the 
condition of differing from other rotation phases, in an internal combustion engine's specific rotation phase. And by this, 
an inversion crank angle detection means can detect that crank angle as an inversion crank angle, when it becomes a 
time interval longer than a time interval of a rotation signal of order at the beginning with rotation phases other than said 
specific rotation phase and said maximum potential energy phase. 

[0020] Thus, it can be based on a detected inversion crank angle, and an internal combustion engine's stroke condition 
can be correctly limited with a halt stroke distinction means based on an action of a crankshaft at the time of a halt. 
<BR> [0021] Halt stroke distinction equipment of an internal combustion engine according to claim 3 In an internal 
combustion engine having an internal combustion engine rotation condition detection means to output a rotation signal 
according to rotation of an internal combustion engine by which an internal combustion engine's crank angle is detected 
combining the rotation signal independent or other signals from this internal combustion engine rotation condition 
detection means A rotation phase from which potential energy serves as the maximum in rotation of an internal 
combustion engine is set up as a maximum potential energy phase. At a period until rotation of an internal combustion 
engine stops after an internal combustion engine's halt processing said rotation signal An inversion crank angle 
detection means to detect a crank angle at the time of first changing into the condition of differing from a condition of a 
rotation signal of order with rotation phases other than said maximum potential energy phase as an inversion crank 
angle, It is characterized by having a halt stroke distinction means to determine a stroke condition at the time of a halt of 
an internal combustion engine based on an inversion crank angle detected with said inversion crank angle detection 
means. 

[0022] Unlike said claim 1, in this claim, an internal combustion engine rotation condition detection means is not 
considered as a different configuration from a rotation phase of others [ signal / rotation ] in a specific rotation phase. 
Therefore, an inversion crank angle detection means first detects a crank angle at the time of changing into the condition 
of differing from a condition of a rotation signal of order with rotation phases other than said maximum potential energy 
phase as an inversion crank angle at a period until rotation of an internal combustion engine stops after an internal 
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combustion engine's halt processing. 

[0023] When an inversion crank angle detected by inversion crank angle detection means is an inversion phase at the 
time of actually becoming inverse rotation from positive rotation at the beginning, since a crank angle does not progress 
beyond an inversion crank angle, a mechanism which was stated by claim 1 by this shows stopping the minimum 
potential energy phase which exists in a lag side from an inversion crank angle, or near [ its ] the phase. 
[0024] Moreover, when an inversion phase at the time of becoming inverse rotation from positive rotation at the 
beginning overlaps the maximum potential energy phase, a crank angle at this time is not detected as an inversion crank 
angle, but an inversion phase of the 2nd henceforth is detected. This shows that an actual crank angle stops rather than 
an inversion crank angle on count the minimum potential energy phase of the maximum potential energy phase by the 
side of a lag which exists in a lag side further, or near [ its ] the phase. 

[0025] Therefore, since the crank angle range of a rotation halt can be narrowed down as mentioned above with a halt 
stroke distinction means based on an inversion crank angle detected with an inversion crank angle detection means, an 
internal combustion engine's stroke condition can be correctly limited based on an action of a crankshaft at the time of a 
halt. 

[0026] Halt stroke distinction equipment of an internal combustion engine according to claim 4 In a configuration 
according to claim 3 said internal combustion engine rotation condition detection means It is what outputs a rotation 
signal with which a time interval becomes short according to an internal combustion engine's rotational frequency 
becoming high. Said inversion crank angle detection means At a period until rotation of an internal combustion engine 
stops after an internal combustion engine's halt processing said rotation signal It is characterized by being what detects a 
crank angle at the time of becoming a time interval longer than a time interval of a rotation signal of order with rotation 
phases other than said maximum potential energy phase at the beginning as an inversion crank angle. 
[0027] Thus, as an internal combustion engine rotation condition detection means, a rotation signal of a time interval 
according to rotation of an internal combustion engine shall be outputted. And by this, an inversion crank angle 
detection means can detect that crank angle as an inversion crank angle, when it becomes a time interval longer than a 
time interval of a rotation signal of order with rotation phases other than said maximum potential energy phase at the 
beginning. 

[0028] Thus, it can be based on a detected inversion crank angle, and an internal combustion engine's stroke condition 
can be correctly limited with a halt stroke distinction means based on an action of a crankshaft at the time of a halt. 
[0029] the halt stroke distinction equipment of an internal combustion engine according to claim 5 « either of claims 1- 
4 » it has a cam angle detection means output a signal which distinguishes a rotation phase of an internal combustion 
engine's cam shaft, and an internal combustion engine's crank angle is characterized by to be detected based on a 
rotation signal of said internal combustion engine rotation condition detection means, and a signal of said cam angle 
detection means in the configuration of a publication. 

[0030] More specifically, an internal combustion engine's crank angle can be constituted so that it may detect based on a 
rotation signal of an internal combustion engine rotation condition detection means, and a signal of a cam angle 
detection means. Thus, in an internal combustion engine's constituted halt stroke distinction equipment, it can be based 
on an inversion crank angle detected correctly, and an internal combustion engine's stroke condition can be correctly 
limited with a halt stroke distinction means based on an action of a crankshaft at the time of a halt. 
[003 1] Halt stroke distinction equipment of an internal combustion engine according to claim 6 is characterized by said 
cam angle detection means being what outputs a signal which will be in the condition of differing from others in one 
specific place among rotation phases of a cam shaft in a configuration according to claim 5. 

[0032] More specifically, a cam angle detection means can be constituted as what outputs a signal which will be in the 
condition of differing from others in one specific place among rotation phases of a cam shaft. 

[0033] Halt stroke distinction equipment of an internal combustion engine according to claim 7 In a configuration of a 
publication, a division setup of an internal combustion engine's crank angle field is carried out bordering on said 
maximum potential energy phase, either of claims 1-6 - said halt stroke distinction means It is characterized by 
determining a crank angle field where an inversion crank angle detected with said inversion crank angle detection means 
belongs, and a crank angle field in front of this crank angle field as a stroke condition at the time of a halt of an internal 
combustion engine. 

[0034] As mentioned above, from an inversion crank angle acquired first, it stops from the crank angle the minimum 
potential energy phase by the side of a lag, or near [ its ] the phase, or it turns out further the minimum potential energy 
phase by the side of one more lag, or near [ its ] the phase that a crank angle stops. 

[0035] For this reason, when a division setup of an internal combustion engine's crank angle field is carried out 
bordering on the maximum potential energy phase, a halt stroke distinction means can limit a crank angle field where an 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_.ejje 



1/16/2004 



Page 5 of 24 



inversion crank angle belongs, and a crank angle field in front of this crank angle field (a lag side) as a stroke condition 
at the time of a halt of an internal combustion engine. Thus, a halt stroke distinction means can limit an internal 
combustion engine's stroke condition correctly. 

[0036] A fuel-injection control unit of an internal combustion engine according to claim 8 While having halt stroke 
distinction equipment of any of claims 1-7, or an internal combustion engine of a publication, it sets at the time of an 
internal combustion engine's starting. Based on a stroke condition determined with said halt stroke distinction means at 
the time of the last internal combustion engine halt, when fuel injection is carried out, it is characterized by having a 
fuel-injection means at the time of starting which performs fuel injection to a gas column in which ignition combustion 
is possible at an early stage most. 

[0037] This fuel-injection control unit can limit an internal combustion engine's stroke condition more correctly than 
before by having halt stroke distinction equipment of any of claims 1-7, or an internal combustion engine of a 
publication. Thus, based on a limited stroke condition, early first ** at the time of restart can be realized now, and 
startability is made with a higher thing. 

[0038] When an internal combustion engine of a fuel-injection control unit of an internal combustion engine according 
to claim 9 is a suction-port fuel-injection type in a configuration according to claim 8, a fuel-injection means is 
characterized by supplying a fuel to a suction port of a gas column which is in an intake stroke in a stroke condition 
determined with said halt stroke distinction means at the time of said starting. 

[0039] By doing in this way, fuel injection can be carried out to a suction port of a gas column which much more 
certainly has a fuel-injection means in an intake stroke at the time of starting in a suction-port fuel-injection type 
internal combustion engine. For this reason, early first ** can be realized now much more certainly at the time of 
starting, and startability is made with a higher thing. 

[0040] When an internal combustion engine of a fuel-injection control unit of an internal combustion engine according 
to claim 10 is a charge injection type of cylinder internal combustion in a configuration according to claim 8, a fuel- 
injection means is characterized by supplying a fuel to a combustion chamber of a gas column which is in a 
compression stroke in a stroke condition determined with said halt stroke distinction means at the time of said starting. 
[0041] By doing in this way, fuel injection can be carried out to a combustion chamber of a gas column which much 
more certainly has a fuel-injection means in a compression stroke at the time of starting in a charge injection of cylinder 
internal combustion type internal combustion engine. For this reason, early first ** can be realized now much more 
certainly at the time of starting, and startability is made with a higher thing. 

[0042] Starting Tokiyuki of an internal combustion engine according to claim 1 1 distinction equipment While having 
halt stroke distinction equipment of an internal combustion engine according to claim 7, or a fuel-injection control unit 
of any of claims 8-10, or an internal combustion engine of a publication Among stroke conditions determined with said 
halt stroke distinction means at the time of the last internal combustion engine halt at the time of an internal combustion 
engine's starting [ from ] It is characterized by starting Tokiyuki who sorts out a stroke condition at the time of starting 
having a sorting means based on a condition in early stages of output initiation in either a signal of said internal 
combustion engine rotation condition detection means or the signals of said cam angle detection means and both. 
[0043] like this starting Tokiyuki - distinction equipment ~ either halt stroke distinction equipment of an internal 
combustion engine according to claim 7, or claims 8-10 - a stroke condition at the time of a halt correctly limited with 
said halt stroke distinction means has been acquired by having a fuel-injection control unit of an internal combustion 
engine of a publication. And from a stroke condition correctly limited in this way at the time of starting, starting 
Tokiyuki is that a sorting means sorts out a stroke condition at the time of starting based on a condition in early stages of 
output initiation in either a signal of an internal combustion engine rotation condition detection means or the signals of a 
cam angle detection means and both, and limits a stroke condition further. By this, it can extract in the much more 
positive stroke condition at an early stage at the time of starting. In this way, control at the time of starting can be 
performed with a much more precise thing. 

[0044] Starting Tokiyuki of an internal combustion engine according to claim 12 distinction equipment While having 
halt stroke distinction equipment of an internal combustion engine according to claim 7, or a fUel-injection control unit 
of any of claims 8-10, or an internal combustion engine of a publication Among stroke conditions determined with said 
halt stroke distinction means at the time of the last internal combustion engine halt at the time of an internal combustion 
engine's starting [ from ] It is characterized by starting Tokiyuki who sorts out a stroke condition at the time of starting, 
and determines a crank angle in this sorting time having a sorting means based on a condition in early stages of output 
initiation in either a signal of said internal combustion engine rotation condition detection means or the signals of said 
cam angle detection means and both. 

[0045] In this claim 12, like starting Tokiyuki, a sorting means has determined a crank angle in this sorting time while 
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sorting out a stroke condition at the time of starting. For this reason, according to a crank angle, it becomes controllable 
[ usual / of an internal combustion engine ] after sorting. Thus, based on a limited stroke condition,-izing of the decision 
of a crank angle after restart can be carried out [ early stage ] based on a stroke condition which limited a stroke 
condition still more correctly at the time of restart, and was limited to it such much more correctly. Therefore, operation 
stabilized quickly can be started now. 

[0046] It is characterized by distinction equipment having a first ****** activation means by which said starting 
Tokiyuki performs ignition in a gas column which can bum most early based on a stroke condition at the time of starting 
from which starting Tokiyuki of an internal combustion engine according to claim 13 was obtained by sorting means in 
addition to a configuration according to claim 12, and a crank angle in this sorting time. 

[0047] Since-izing of the decision of a crank angle after restart can be carried out [ early stage ] based on that a stroke 

condition can limit correctly and this stroke condition, as for a first ****** activation means, a gas column in which 

first ** is most early possible can be judged quickly. Starting stabilized further is attained from this. 

[0048] As indicated to said claims 8-10, also when a fuel-injection means is performing fuel injection at the time of 

starting at the time of starting, ignition combustion can be carried out appropriately, without missing an ignition chance 

to this gas column by which fuel injection was carried out, and first ** can be certainly performed to earliest timing. 

[0049] 

[Embodiment of the Invention] [Gestalt 1 of operation] drawing 1 and the important section drawing of longitudinal 
section of the 4-cylinder gasoline engine 2 for automobiles (it abbreviates to an "engine" below) where invention 
mentioned above to 2 was applied are shown. Drawing 1 shows the longitudinal section which intersects 
perpendicularly with a crankshaft 4, and d rawing 2 shows the longitudinal section parallel to a crankshaft 4. 
[0050] In cylinder block 2a of an engine 2, it has four gas columns, a No. 1 gas column (it expresses with "#1 " below), a 
No. 2 gas column (it expresses with "#2" below), a No. 3 gas column (it expresses with "#3" below), and a No. 4 gas 
column (it expresses with "#4" below), each [ these ] gas column (#l-#4) of every - a piston 6 - a round trip - it is 
prepared movable. These pistons 6 are connected with the crankshaft 4 which is the output shaft of an engine 2 through 
connecting rod 6a, respectively. Both-way migration of a piston 6 is changed into rotation of a crankshaft 4 by 
connecting rod 6a. Moreover, the starter 8 used for starting is formed in the engine 2. An engine 2 is started by driving a 
starter 8 based on actuation of an ignition switch 10 at the time of starting by hand control, and rotating a crankshaft 4. 
Moreover, if automatic starting conditions are satisfied when carrying out automatic starting of the engine 2 
automatically stopped by the eco-run system, a starter 8 will drive by ECU50 mentioned later, a crankshaft 4 will rotate, 
and an engine 2 will start. 

[0051] As shown in drawing 1 (it has omitted in drawing 2 ), the signal rotor 12 is attached in the crankshaft 4. 34 
projection 12a arranged focusing on the axis of a crankshaft 4 at the equiangular distance (here 10-degree gap) and 
broad one loss-of-teeth 12b are prepared in the periphery section of this signal rotor 12. And the periphery section of a 
signal rotor 12 is countered and the crank position sensor 14 is formed. Thus, when a crankshaft 4 rotates by being 
constituted, and each projection 12a and toothless 12b of a signal rotor 12 pass near the crank position sensor 14 one by 
one, from the crank position sensor 14, the rotation signal ("NE signal" is called below) of the shape of a pulse 
corresponding to the number of passage of each [ these ] projection 12a and toothless 12b is outputted. 
[0052] Moreover, the cylinder head 16 is formed on cylinder block 2a. A combustion chamber 18 is formed between the 
cylinder head 16 and a piston 6, and the inhalation-of-air path 20 and the flueway 22 are connected to this combustion 
chamber 18. And a combustion chamber 18 and the inhalation-of-air path 20 are opened for free passage and intercepted 
by the switching action of an intake valve 24, and a combustion chamber 18 and a flueway 22 are opened for free 
passage and intercepted by the switching action of the exhaust air bulb 26. 

[0053] Furthermore, the inhalation-of-air cam shaft 28 and the exhaust air cam shaft 30 for carrying out the closing 
motion drive of an intake valve 24 and the exhaust air bulb 26 are supported by the cylinder head 16 pivotable. These 
inhalation-of-air cam shaft 28 and the exhaust air cam shaft 30 are connected with a crankshaft 4 through a timing 
pulley and a timing belt (not shown [ both ]), are interlocked with rotation of a crankshaft 4 and rotated. 
[0054] Focusing on the axis of the inhalation-of-air cam shaft 28, three projections 32, 34, and 36 arrange at 90-degree 
(it is equivalent to 1 80-degreeCA) gap, and are prepared in the peripheral face of the inhalation-of-air cam shaft 28. 
Therefore, the gap of the projection 32 of both ends and projection 36 is 180 degrees (it is equivalent to 360-degreeCA). 
In the cylinder head 16, the cam position sensor 38 which detects projections 32-36 and outputs a detecting signal is 
formed so that these projections 32-36 may be countered. When the inhalation-of-air cam shaft 28 rotates, projections 
32-36 pass near the cam position sensor 38. From the cam position sensor 38, a pulse-like detecting signal is outputted 
by this corresponding to each passage of projections 32-36. 

[0055] In addition, the adjustable valve timing device ("WT" is called below) 39 is formed in the timing pulley and one 
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which are attached in the inhalation-of-air cam shaft 28. This WT39 is equipment which makes valve timing of an 
intake valve 24 adjustable by adjusting the amount of tooth lead angles for the rotation phase of the inhalation-of-air 
cam shaft 28 to a crankshaft 4. Therefore, the detecting signal of the cam position sensor 38 is also a detecting signal of 
the valve timing of an intake valve 24 while being a gas column distinction signal. 

[0056] The fuel injection valve 40 which turns a fuel to suction-port 20a, and injects it is formed in the inhalation-of-air 
path 20. From this fuel injection valve 40, required timing and fuel injection of the amount usually computed according 
to the operational status of an engine 2 at the time of an intake stroke are performed. With the air of suction-port 20a, 
gaseous mixture is formed of this fuel injection, and it is inhaled in a combustion chamber 18 by it. Furthermore, an 
ignition plug 42 is formed in the cylinder head 16, and ignition is performed by this ignition plug 42 to the gaseous 
mixture in a combustion chamber 18 into a compression stroke. The ignition timing of this ignition plug 42 is controlled 
by the ignitor 44 prepared above the ignition plug 42. And if the gaseous mixture of a combustion chamber is lit and it 
bums, a piston 6 will carry out both- way migration by the combustion energy at this time, and the rotation drive of the 
engine 2 will be carried out. 

[0057] Next, the electric configuration of the control network in the gestalt of this operation is explained with reference 
to drawing 3 . Fuel-injection control, ignition timing control, etc. equip this control network with the electronic control 
unit (henceforth ECU) 50 for controlling the operational status of an engine 2. This ECU50 is constituted as an 
arithmetic logic operation circuit equipped with CPU50a, ROM50b, RAM50c, backup RAM50d, etc. Here, CPU50a 
performs data processing based on the various control programs and map which were memorized by ROM50b. 
RAM50c is memory which memorizes temporarily the data inputted from the result of an operation and each sensor in 
CPU50a, and backup RAM50d is the memory of the non- volatile which saves the memorized data at the time of a halt 
of an engine 2. And CPU50a, ROM50b, RAM50c, and backup RAM50d are connected with 50f of external input 
circuits, and 50g of external output circuits while connecting mutually through bus 50e. 

[0058] The crank position sensor 14, the cam position sensor 38, the starter 8, and the ignition switch 10 grade are 
connected to 50f of external input circuits. Moreover, the drive circuit of a starter 8, each fuel injection valve 40 of #1- 
#4, the ignitor 44, and the WT39 grade are connected to 50g of external output circuits, respectively. 
[0059] In ECU50 constituted as mentioned above, the energization condition is switched based on actuation of an 
ignition switch 10. When a switch in four locations, an off position, an accessory location, on position, and a start 
location, is possible for an ignition switch 10 and it is in an off position or an accessory location, ECU50 will be in the 
condition of not energizing. When an ignition switch 10 is in on position, ECU50 will be in an energization condition. 
Moreover, when an ignition switch 10 is in a start location, a starter 8 drives, compulsory rotation (cranking) of a 
crankshaft 4 is performed, and starting of an engine 2 is made. 

[0060] Each stroke of an intake stroke, a compression stroke, an expansion stroke, and an exhaust stroke is performed in 
order of #1 ->#3 ->#4 ->#2 ->#1 during operation of an engine 2. And in each gas column (#l-#4), while fuel injection 
from a fuel injection valve 40 is performed in an intake stroke, ignition near the compression top dead center usually 
according to an ignition plug 42 at just before a compression top dead center is performed. 

[0061] Here, while the engine 2 is driving, the signal from the crank position sensor 14 inputted into ECU50 and the 
cam position sensor 38 is shown in drawing 4 . In drawing 4 , (a) shows the voltage waveform generated in the cam 
position sensor 38 with rotation of the inhalation-of-air cam shaft 28. (b) changes the voltage waveform of (a) into a 
pulse-like cam angle signal, (c) shows the voltage waveform generated in the crank position sensor 14 with rotation of a 
crankshaft 4. (d) changes the voltage waveform of (c) into NE signal. The pulse number corresponding to projection 12a 
is "34" among this NE signal per [ 1 of a crankshaft 4 rotation (360 degreeCA) ]. Moreover, among the rotation signals 
outputted from the crank position sensor 14, in the portion corresponding to toothless 12b, when two pulses of gaps of a 
pulse do not exist, it is made large. The number of portions with these large pulse separation is "1" per [ 1 of a 
crankshaft 4 rotation (360 degreeCA) ]. And the portion corresponding to toothless 12b is outputted from the crank 
position sensor 14 into the compression stroke of #2 and #3, as KKB shows in stroke condition explanatory drawing of 
drawing^ . That is, the location of toothless 12b is set up so that the pulse signal corresponding to toothless 12b may be 
outputted to such timing. 

[0062] ECU50 detects the rotation phase of a crankshaft 4 and the inhalation-of-air cam shaft 28 based on NE signal of 
the crank position sensor 14 mentioned above, and the cam angle signal from the cam position sensor 38. And ECU50 
chooses the gas column which should perform gas column distinction about each gas column (#l-#4) from the rotation 
phase of a crankshaft 4 and the inhalation-of-air cam shaft 28, and should perform fuel injection and ignition among 
each [ these ] gas column (#l-#4). Moreover, ECU50 is adjusting fuel oil consumption, fuel injection timing, ignition 
timing, and valve timing by WT39 based on the output of NE signal of the crank position sensor 14, the accelerator 
opening sensor which is not illustrated, an inhalation air content sensor, a coolant temperature sensor, etc., etc. 
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[0063] In addition, in case an operator stops the engine 2 under operation manually, an ignition switch 10 is switched to 
an accessory location or an off position from on position, thus, an ignition switch 10 switches having (a halt command 
being made) ~ since the fuel injection from a fuel injection valve 40 is suspended by ECU50, the drive of an engine 2 
stops. In addition, at the time of a switch of this ignition switch 10, ECU50 is not immediately made into the shape of 
un-energizing, but to ECU50, it energizes until rotation of a crankshaft 4 stops completely at least, and un-energizing 
ECU50 is supposed to suitable timing after that. Thus, it is for after a fuel-injection halt completing halt stroke 
distinction processing in which maintaining in the energization condition mentions ECU50 later during rotation of a 
crankshaft 4. 

[0064] As a condition which an engine 2 stops in addition to this, an engine 2 may be automatically stopped by the eco- 
run system mentioned above. In this case, ECU50 is maintained by the energization condition irrespective of the 
rotation halt existence of a crankshaft 4. 

[0065] By the way, if the fuel injection from a fuel injection valve 40 is suspended in order to stop an engine 2, an 
engine 2 will move to inertia rotation and the rotational speed (engine speed) of a crankshaft 4 will fall gradually. If it is 
in this condition, the running torque of the hard flow produced from the combustion chamber 18 where it was sealed in 
the compression stroke, and the running torque of the positive direction produced from the combustion chamber 18 
where it was sealed in the expansion stroke influence rotation of a crankshaft 4. That is, as shown in drawin g 5 , the 
amount of [ of a stroke ] (90,270,450,630-degreeCA) center section becomes the minimum potential energy rotation 
phase, and the boundary portion (0,180,360,540-degreeCA) of a stroke serves as the maximum potential energy phase. 
[0066] For this reason, when an engine 2 is in inertia rotation, as shown in drawing 6 (b), in case the voltage waveform 
generated in the crank position sensor 14 overcomes the maximum potential energy phase TOP of the boundary portion 
(0,180,360,540-degreeCA) of a stroke, an engine speed once falls. Therefore, in the case of maximum potential energy 
phase TOP passage, it becomes long wave length (low as frequency) from order. That is, the pulse separation of NE 
signal become longer than order. Moreover, he becomes long wave length from order naturally by the configuration 
mentioned above, and is trying for the pulse separation of NE signal to become longer than order in the rotation phase 
KKB of toothless 12b. 

[0067] And if the engine 2 which is carrying out inertia rotation loses rotational energy gradually by friction etc. and it 
becomes impossible to overcome the maximum potential energy phase TOP, rotation of an engine 2 will be suspended. 
And an inversion phenomenon is produced from positive rotation to inverse rotation by making this rotation phase into 
the inversion rotation phase RVS. Since rotation once stops also in this inversion rotation phase RVS, the voltage 
waveform generated in the crank position sensor 14 serves as long wavelength from order, and the pulse separation of 
NE signal become longer than order. 

[0068] Henceforth, since there is no rotational energy which overcomes the maximum potential energy phase TOP by 
the side of a lag even if it rotates reversely, in the field across which it faced between the maximum potential energy 
phase TOP which was not able to be overcome, and the maximum potential energy phase TOP by the side of the lag, an 
inversion is repeated and, at the end, inertia rotation of an engine 2 stops completely. Therefore, if the crank angle to 
which the pulse separation of NE signal became longer than order at the beginning is detected as first inversion rotation 
phase RVS, the stroke condition of each gas column (#l-#4) when an engine 2 actually stops can become clear, and it 
can be used for the engine control in the time of starting. 

[0069] However, since the pulse separation of NE signal become longer than order also in the rotation phase KKB of 
toothless 12b also in case the maximum potential energy phase TOP is overcome and, ECU50 of the gestalt of this 
operation has determined the stroke condition at the time of a halt of an engine 2 by halt stroke distinction processing of 
drawin g 7 explained below. 

[0070] Halt stroke distinction processing ( drawin g 7 ) is explained. This processing is processing by which repeat 
activation is carried out until rotation of an engine 2 stops completely from from, when an operator switches an ignition 
switch 10 to an accessory location or an off position from on position, or when it is automatically stopped by the eco- 
run system. In fact, whenever the pulse output of NE signal shown in drawing 4 (d) is made, also when repeat activation 
is carried out, the pulse output of NE signal is no longer made if needed and rotation of a crankshaft 4 stops completely, 
halt stroke distinction processing interrupts and is performed. 

[0071] Initiation of this processing judges first whether it is interruption by NE signal shown in drawin g 4 (d) (SI 10). it 
interrupts and comes out, and if it is (it is "YES" at SI 10), the numeric value showing the current time of day counted 
by the timer by the pulse output of NE signal built in CPU50a next will be set as time-of-day variable t (n) (S120). And 
as shown in the degree type 1, the pulse width Tne showing the time interval of NE pulse output (n) is computed by 
subtracting the time-of-day variable t (n-1) set up by processing of step SI 20 in the last control period from this time-of- 
day variable t (n) (SI 30) (SI 30). 
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[0072] 
[Equation 1] 

Tne (n) <- 1 (n) - 1 (n-1) - [Formula 1] 

Next, the crank counter CCRNK showing a crank angle is updated. This crank counter CCRNK is a value which carries 
out 3 dividing of the NE signal, and counts it up, and shows the details of a CCRNK update process to drawing 8 . 
[0073] In a CCRNK update process, it is judged first whether this pulse has detected toothless 12b (SI 41). By the larger 
(for example, Tne(n) >2.5xTne (n-1)) thing than the rate of a critical ratio (for example, 2.5), pulse width Tne (n) can 
judge [ as opposed to / in whether it is toothless 12b / the pulse width Tne (n-1) in the last control period ] in distinction 
from maximum-izing of the pulse width Tne in the maximum potential energy phase TOP (n), or maximum-izing with 
the inversion rotation phase RVS. 

[0074] If not based on toothless 12b (it is "NO" at S 141), the increment of the variable m with which the number of 
counts of a pulse output is expressed below in "1" will be carried out (SI 42). And it is judged whether Variable m 
became three or more (SI 43). If it is m>=3 (it is "YES" at SI 43), next, "0" will be set as Variable m (SI 44), and the 
increment of the crank counter CCRNK in "1 " will be carried out further (S145). And it is judged whether the crank 
counter CCRNK is larger than "23" (S146). CCRNK> If it is 23 (it is "YES" at S146), "0" will be set as the crank 
counter CCRNK (S147). 

[0075] In addition, in the case of m< 3, "NO") and the crank counter CCRNK once come out of a CCRNK update 
process at step SI 43 (SI 43, without carrying out the increment in "1." Moreover, it once comes out of a CCRNK update 
process, without setting "0" as the crank counter CCRNK, if it is CCRNK<=23 at step S146 (it is "NO" at S146). 
[0076] When this pulse output detects toothless 12b, it is judged by "YES") and the degree between this toothless 
detection and the last toothless detection by (S 141 whether 2 times of the cam angle signals PCA are inputted (SI 48). If 
2 times of the cam angle signals PCA are inputted (it is "YES" at SI 48), "4" will be set as the crank counter CCRNK 
(SI 49). If 2 times of the cam angle signals PCA are not inputted (it is "NO" at SI 48), "16" is set as the crank counter 
CCRNK (SI 50). 

[0077] In addition, this CCRNK update process (S140: drawing 8 ) is performed also during the drive of an engine 2. 
With the gestalt of this operation, it will perform until a crankshaft 4 stops after a drive halt of an engine 2, as mentioned 
above. 

[0078] Termination of a CCRNK update process (SI 40: drawing 8 ) judges whether next the pulse width Tne of NE 
signal became the maximum (SI 60). For example, when pulse width is increasing from the pulse width Tne (n-2) before 
last to the last pulse width Tne (n-1) and this pulse width Tne (n) is decreasing rather than the last pulse width Tne (n-1), 
it is judged with pulse width Tne (n-1) having become the maximum the last control period. That is, if pulse width Tne 
(n-1) excels rather than the condition of order, it will be judged with having become the maximum with the phase. If 
pulse width Tne (n-1) does not serve as the maximum (it is "NO" at SI 60), halt stroke distinction processing is once 
ended as it is. If pulse width Tne serves as the maximum (it is "YES" at SI 60), stroke state- variable N setting processing 
will be performed next (SI 70). 

[0079] The details of stroke state- variable N setting processing are shown in drawing 9 . In stroke state- variable N 
setting processing, it first judges whether the crank counter CCRNK at the time of a control period (n-1) corresponds to 
"0, 4, 6, 12, 16, or 18" last time (S171). Among this, CCRNK(n-l) = "4, 16" supports the crank angle phase to which the 
maximum appears in pulse width Tne by toothless 12b. Moreover, in case CCRNK(n-l) = "0, 6, 12, 18" passes the 
maximum potential energy phase TOP, when a rotational frequency once falls, it supports the crank angle phase to 
which the maximum appears in pulse width Tne. 

[0080] Thus, even if it is continuing positive rotation, in being CCRNK(n-l) = "0, 4, 6, 12, 16, 18", pulse width Tne 
serves as the maximum. It becoming clear that such a maximum phase arose once comes out of stroke state- variable N 
setting processing as it is (it is "YES" at S 1 7 1 ). 

[0081] CCRNK (n-1) - = - "-- zero -- four - six - 12 - 16-18 - " - it is not - a case - **** - (- S - 171 - "- NO 
- " --) - a degree - CCRNK (n-1) - = - "- 18 - 23 - " - ****** - judging - having (S172) . Thus, #1 shows the 
condition that a compression stroke and #2 have an intake stroke and #4 in an expansion stroke, and #3 have in an 
exhaust stroke as the condition of being CCRNK(n-l) = "18-23" is shown in drawing 5 . In addition, hereafter, a stroke 
condition shall be represented with the gas column of a compression stroke, and shall be described. Therefore, the stroke 
condition in this case is in the condition that #1 is a compression stroke. 

[0082] If it is CCRNK(n-l) = "18-23" (it is "YES" at S172), "1 " will be set as the stroke state variable N (S173), and it 
will once come out of stroke state- variable N setting processing as it is. In addition, "0" shall be beforehand set to the 
stroke state variable N as initial value. 

[0083] Here, the condition of having been judged with "YES" at step S172 shows that pulse width Tne (n-1) became the 
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maximum, when the crank counter CCRNK in a control period (n-1) is in "18-23" last time. However, since it is set to 
"YES" at step SI 71, CCRNK(n-l) = "18" is not judged with "YES" at step SI 72. That is, the condition of having been 
judged with "YES" at step SI 72 shows that pulse width Tne (n-1) became the beginning with the maximum with the 
crank angle phase which is not usually produced by #1 having continued positive rotation in the condition of being a 
compression stroke. 

[0084] Two cases can be considered in order to be in this condition. In the case of the 1st, when #1 is in a compression 
stroke, it is the case where the first inversion arises. Therefore, in this case, a crankshaft 4 is a field between the crank 
angle phase CA of 540 degrees, and 0(720) **CA, repeats inverse rotation and positive rotation and suspends rotation 
henceforth the minimum potential energy rotation phase BTM (630-degreeCA) or near [ this ] the phase. 
[0085] It is the case where in the case of the 2nd it was judged at step SI 71 to be "YES" since the first inversion lapped 
with CCRNK(n-l) = "0, 4, 6, 12, 16, 18" in fact, the first inversion was not detected, but the 2nd inversion is detected as 
the first inversion in fact. For example, although the first inversion arose in CCRNK(n-l) = "16" or "18", it is the case 
where the maximum of the pulse width Tne (n-1) which it was judged with "YES", and was not detected at step SI 71, 
but was produced at the time of the inversion to the 2nd inversion, i.e., the positive rotation from inverse rotation, is 
caught. In this case, inverse rotation and positive rotation will be repeated in fact in the compression stroke (CCRNK(n- 
1) = "12-17") of #2, and rotation will be suspended the minimum potential energy rotation phase BTM (450-degreeCA) 
or near [ this ] the phase. However, since NE signal counts also in inverse rotation and the crank counter CCRNK counts 
up, the numeric value of the crank counter CCRNK at the time of detection of an inversion (n-1) shows a value as if #1 
was in the compression stroke condition. 

[0086] Thus, since the 1st case and the 2nd case exist, stroke state- variable N= "1" means that either of #1 and #2 has a 
crank angle phase at the time of a drop dead halt in a compression stroke. 

[0087] Moreover, if judged with "NO" at both the steps S171 and S172, it will be judged next whether it is CCRNK(n- 
1) = "0-5" (S174). Thus, the condition of being CCRNK(n-l) = "0-5" shows the condition that #3 are in a compression 
stroke. If it is CCRNK(n-l) = "0-5" (it is "YES" at SI 74), "2" will be set as the stroke state variable N (S175), and it 
will once come out of stroke state- variable N setting processing as it is. 

[0088] Here, the condition of having been judged with "YES" at step S174 shows that pulse width Tne (n-1) became the 
maximum, when the crank counter CCRNK (n-1) is in "0-5." However, since it is set to "YES" at step S171, CCRNK(n- 
1) = "0" and "4" are not judged with "YES" at step SI 74. That is, by having continued positive rotation, it is shown that 
pulse width Tne (n-1) became the beginning with the maximum with the crank angle phase which is not usually 
produced. 

[0089] Two cases can be considered in order to be in this condition. In the case of the 1st, when #3 are in a compression 
stroke, it is the case where the first inversion arises. Therefore, in this case, a crankshaft 4 is a field between the crank 
angle phase CA of 0 degree, and 1 80-degreeCA, repeats inverse rotation and positive rotation and suspends rotation 
henceforth the minimum potential energy rotation phase BTM (90-degreeCA) or near [ this ] the phase. 
[0090] It is the case where in the case of the 2nd it was judged at step SI 71 to be "YES" since the first inversion lapped 
with CCRNK= "0, 4, 6, 12, 16, 18" in fact, the first inversion was not detected, but it is detected that the 2nd inversion is 
the first inversion. For example, although the first inversion arose in CCRNK= "0", it is the case where the maximum of 
the pulse width Tne (n-1) produced when it was judged with "YES", and was not detected at step SI 71 but it changed to 
positive rotation from the 2nd inversion, i.e., inverse rotation, is caught. In this case, inverse rotation and positive 
rotation will be repeated in fact in the compression stroke (CCRNK(n-l) = "18-23") of #1, and rotation will be 
suspended the minimum potential energy rotation phase BTM (630-degreeCA) or near [ this ] the phase. However, since 
NE signal counts also in inverse rotation and the crank counter CCRNK counts up, the numeric value of the crank 
counter CCRNK (n-1) comes to show a value as if #3 were in the compression stroke. 

[0091] Thus, stroke state-variable N= "2" means that either of #1 and #3 has a crank angle phase at the time of a drop 
dead halt in a compression stroke condition. Moreover, if judged with "NO" at both the steps SI 71, SI 72, and SI 74, it 
will be judged next whether it is CCRNK(n-l) = "6-11" (SI 76). Thus, the condition of being CCRNK(n-l) = "6-1 1 " 
shows the condition that #4 are in a compression stroke. If it is CCRNK(n-l) = "6-11" (it is "YES" at S176), "3" will be 
set as the stroke state variable N (SI 77), and it will once come out of stroke state- variable N setting processing as it is. 
[0092] Here, the condition of having been judged with "YES" at step S176 shows that pulse width Tne (n-1) became the 
maximum, when the crank counter CCRNK (n- 1 ) is in "6- 11." However, since it is set to "YES" at step S 1 7 1 , CCRNK 
(n-1) = "6" is not judged with "YES" at step S176. That is, by having continued positive rotation, it is shown that pulse 
width Tne (n-1) became the beginning with the maximum with the crank angle phase which is not usually produced. 
[0093] Two cases can be considered in order to be in this condition. In the case of the 1st, when #4 are in a compression 
stroke, it is the case where the first inversion arises. Therefore, in this case, a crankshaft 4 is a field between the crank 
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angle phase CA of 180 degrees, and 360-degreeCA, repeats inverse rotation and positive rotation and suspends rotation 
henceforth the minimum potential energy rotation phase BTM (270-degreeCA) or near [ this ] the phase. 
[0094] It is the case where in the case of the 2nd it was judged at step SI 71 to be "YES" since the first inversion lapped 
with CCRNK(n-l) = "0, 4, 6, 12, 16, 18" in fact, the first inversion was not detected in fact, but the 2nd inversion is 
detected as the first inversion. For example, although the first inversion arose in CCRNK= "4" or "6", it is the case 
where the maximum of the pulse width Tne (n-1) produced when it was judged with "YES", and was not detected at 
step SI 71 but it changed to positive rotation from the 2nd inversion, i.e., inverse rotation, is caught. In this case, inverse 
rotation and positive rotation will be repeated in fact in the compression stroke (CCRNK(n-l) = "0-5") of #3, and 
rotation will be suspended the minimum potential energy rotation phase BTM (90-degreeCA) or near [ this ] the phase. 
However, since NE signal counts also in inverse rotation and the crank counter CCRNK counts up, the numeric value of 
the crank counter CCRNK (n-1) shows a value as if #4 were in the compression stroke. 

[0095] Thus, stroke state-variable N= "3" means that either of #3 and #4 has a crank angle phase at the time of a drop 
dead halt in a compression stroke condition. Moreover, if judged with "NO" at both the steps SI 71, SI 72, SI 74, and 
S176, it will be judged next whether it is CCRNK(n-l) = "12-17" (S178). Thus, the condition of being CCRNK(n-l) = 
"12-17" shows the condition that #2 are in a compression stroke. If it is CCRNK(n-l) = "12-17" (it is "YES" at S178), 
"4" will be set as the stroke state variable N (SI 79), and it will once come out of stroke state- variable N setting 
processing as it is. 

[0096] Here, the condition of having been judged with "YES" at step S178 shows that pulse width Tne (n-1) became the 
maximum, when the crank counter CCRNK (n-1) is in "12-17." However, since it is set to "YES" at step S171, 
CCRNK= "12" and "16" are not judged with "YES" at step S178. That is, by having continued positive rotation, it is 
shown that pulse width Tne (n-1) became the beginning with the maximum with the crank angle phase which is not 
usually produced. 

[0097] Two cases can be considered in order to be in this condition. In the case of the 1st, when #2 are in a compression 
stroke, it is the case where the first inversion arises. Therefore, in this case, a crankshaft 4 is a field between the crank 
angle phase CA of 360 degrees, and 540-degreeCA, repeats inverse rotation and positive rotation and suspends rotation 
henceforth the minimum potential energy rotation phase BTM (430-degreeCA) or near [ this ] the phase. 
[0098] It is the case where in the case of the 2nd it was judged at step SI 71 to be "YES" since the first inversion lapped 
with CCRNK= "0, 4, 6, 12, 16, 18" in fact, the first inversion was not detected, but the 2nd inversion is detected as the 
first inversion. For example, although the first inversion arose in CCRNK= "12", it is the case where the maximum of 
the pulse width Tne (n-1) produced when it was judged with "YES", and was not detected at step SI 71 but it changed to 
positive rotation from the 2nd inversion, i.e., inverse rotation, is caught. In this case, inverse rotation and positive 
rotation will be repeated in fact in the compression stroke (CCRNK(n-l) = "6-11") of #4, and rotation will be suspended 
the minimum potential energy rotation phase BTM (270-degreeCA) or near [ this ] the phase. However, since NE signal 
counts also in inverse rotation and the crank counter CCRNK counts up, the numeric value of the crank counter 
CCRNK (n-1) comes to show a value as if #2 were in the compression stroke condition. 

[0099] Thus, stroke state- variable N= "4" means that either of #2 and #4 has a crank angle phase at the time of a drop 
dead halt in a compression stroke condition. In addition, it is very few when judged with "YES" at steps SI 72, SI 74, 
SI 76, and SI 78 mentioned above in the inversion of the 3rd henceforth. However, even if the inversion of the 3rd 
henceforth is detected as the first inversion in this way, the increment in the crank counter CCRNK by the repeat of 
positive rotation and inverse rotation is not big. Therefore, an error from which it separates from the crank angle phase 
at the time of the drop dead halt limited with the stroke state variable N is not produced. 

[0100] Next, if judged with "NO" at both the steps S171, S172, S174, S176, and S178, it will once come out of stroke 
state- variable N setting processing as it is. Therefore, the stroke state variable N is still "0" of initial setting in this case. 
[0101] in addition « a halt ~ a stroke distinction — processing ( drawing 7 ) — setting — NE — a signal - a pulse 
output - depending — interruption - not but a crankshaft ~ four — rotation - a halt - the time — interruption — it is - 
a case ~ (-- S - 110 « "-- NO ~ " --) - an inversion - detecting - not having - a ** -- having stopped - things - being 
shown --****-- having stopped -- a crank angle - a phase -- a crank - a In this case, it performs from step SI 72 of the 
stroke state- variable N setting processing ( drawing 9 ) mentioned above. 

[0102] Therefore, if it is CCRNK(n-l) = "18-23" (it is "YES" at S172), "1" is set as the stroke state variable N (S173), 
and it is shown that either of #1 and #2 is in a compression stroke. That is, if it is the value of CCRNK(n-l) = "18-23", it 
will mean carrying out a rotation halt by the compression stroke of #1, without reversing at all. Moreover, since the first 
inversion lapped with CCRNK= "0, 4, 6, 12, 16, 18", if it is judged at step S171 to be "YES" and an inversion serves as 
nothing a value of CCRNK(n-l) = "18-23" after that in fact, it will mean carrying out a rotation halt by the compression 
stroke of #2. Not only the first inversion but when all inversions lap with CCRNK= "0, 4, 6, 12, 16, 18" entirely, it 
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means carrying out a rotation halt by the compression stroke of #2. 

[0103] Similarly, if it is CCRNK= "0-5" (it is "YES" at S174), "2" is set as the stroke state variable N (SI 75), and it is 
shown that either of #1 and #3 is in a compression stroke. Moreover, if it is CCRNK= "6-11" (it is "YES" at'S176), "3" 
is set as the stroke state variable N (SI 77), and it is shown that either of #3 and #4 is in a compression stroke. Moreover, 
if it is CCRNK= "12-17" (it is "YES" at S178), "4" is set as the stroke state variable N (S179), and it is shown that either 
of #2 and #4 is in a compression stroke. 

[0104] Thus, termination of stroke state- variable N setting processing (SI 70: drawing 9 ) judges next whether it is 
stroke state- variable N= "0" (SI 80). The stroke state variable N is "0" (it is "YES" at SI 80), and un-snaking once ends 
halt stroke distinction processing, if the state variable N is not set up. 

[0105] On the other hand, if the value of either "1-4" is set as the stroke state variable N and it is (it is "NO" at SI 80), a 
setup which suspends halt stroke distinction processing interruption activation will be carried out (SI 90), and halt stroke 
distinction processing will be ended. By halt setup (SI 90) of this halt stroke distinction processing interruption 
activation, again, halt stroke distinction processing ( drawing 7 ) stops until an operator switches an ignition switch 10 to 
an accessory location or an off position from on position, or until it is automatically stopped by the eco-run system. In 
addition, since the value of the stroke state variable N is memorized by backup RAM50d, even when ECU50 is turned 
off after halt stroke distinction processing ( drawin g 7 ), it is held till the next starting. 
[0106] Next, the processing performed based on the value of the stroke state variable N which was set up and 
memorized by backup RAM50d as mentioned above at the time of starting is explained. At the time of this starting, 
when an ignition switch 10 is made into a start location, it is a time of starting automatic starting by the eco-run system. 
[0107] Fuel-injection processing is shown at the time of starting performed to drawing 10 based on the value of the 
stroke state variable N. This processing is processing performed once at the time of starting. Initiation of this processing 
judges first whether it is "1" for the stroke state variable N (S210). If it is N= "1" (it is "YES" at S210), since it is shown 
that either of #1 and #2 is in a compression stroke condition, either of #1 and #3 will be in an intake stroke in the state of 
this stroke. Therefore, fuel injection is performed to both #1 and #3 (S220). That is, from the fuel injection valve 40 of 
both #1 and #3, the fuel quantity set up based on the cooling water temperature THW at the time of starting is turned to 
each suction-port 20a, and is injected. In this way, fuel-injection processing is ended at the time of starting. A fuel is 
immediately absorbed with inhalation of air by cranking of an engine 2 by this in either combustion chamber 18 of #1 in 
an intake stroke, and #3. And it becomes a compression stroke succeedingly, ignition is made near the termination of a 
compression stroke, and first ** is made. 

[0108] For example, when #1 suits a compression stroke by the idle state in fact, #3 is in an intake stroke at (CCRNK= 
"18-23") and this time. Therefore, the fuel injected towards suction-port 20a of #3 is inhaled immediately, and serves as 
first ** near the crank angle phase =180-degreeCA. And the fuel injected towards suction-port 20a of #1 is inhaled in 
the intake stroke visited behind about three lines in the combustion chamber 18 of #1, and is used for combustion. 
[0109] Moreover, when #2 are a compression stroke in fact, it is set to #1 that it is in (CCRNK= "12-17") and an intake 
stroke. Therefore, the fuel injected towards suction-port 20a of #1 is inhaled immediately, and serves as first ** near the 
crank angle phase =0-degreeCA. And the fuel injected towards suction-port 20a of #3 is further inhaled in the next 
intake stroke in the combustion chamber 18 of #3, and ignition combustion is carried out near the crank angle phase 
=180-degreeCA. 

[01 10] If it is not N= "1" (it is "NO" at S210), it will be judged for the stroke state variable N next whether it is 
"2" (S230). If it is N= "2" (it is "YES" at S230), since it is shown that either of #1 and #3 is in a compression stroke 
condition, in the state of this stroke, either of #3 and #4 is in an intake stroke. Therefore, fuel injection is performed to 
both #3 and #4 (S240). That is, from the fuel injection valve 40 of both #3 and #4, the fuel quantity set up based on the 
cooling water temperature THW at the time of starting is turned to each suction-port 20a, and is injected. In this way, 
fuel-injection processing is ended at the time of starting. By this, a fuel is immediately absorbed with inhalation of air 
by either combustion chamber 18 of #3 in an intake stroke, and #4 at the time of cranking of an engine 2. And it 
becomes a compression stroke succeedingly, and at the time of termination of a compression stroke, ignition is made 
and first ** is made. 

[01 1 1] For example, when #3 are a compression stroke in fact, #4 is in (CCRNK= "0-5") and an intake stroke. 
Therefore, the fuel injected towards suction-port 20a of #4 is inhaled immediately, and serves as first ** near the crank 
angle phase =360-degreeCA. And the fuel injected towards suction-port 20a of #3 is inhaled in the intake stroke visited 
behind about three lines in the combustion chamber 18 of #3, and is used for combustion. 

[0112] Moreover, when #1 is a compression stroke in fact, #3 is in (CCRNK= "1 8-23") and an intake stroke. Therefore, 
the fuel injected towards suction-port 20a of #3 is inhaled immediately, and serves as first ** near the crank angle phase 
=180-degreeCA. And the fuel injected towards suction-port 20a of #4 is further inhaled in the next intake stroke in the 
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combustion chamber 18 of #4, and ignition combustion is carried out near the crank angle phase =360-degreeCA. 
[0113] If it is not N= "2" (it is "NO" at S230), it will be judged for the stroke state variable N next whether it is 
"3" (S250). If it is N= "3" (it is "YES" at S250), since it is shown that either of #3 and #4 is in a compression stroke 
condition, in the state of this stroke, either of #2 and #4 is in an intake stroke. Therefore, fuel injection is performed to 
both #2 and #4 (S260). That is, from the fuel injection valve 40 of both #2 and #4, the fuel quantity set up based on the 
cooling water temperature THW at the time of starting is turned to each suction-port 20a, and is injected. In this way, 
fuel-injection processing is ended at the time of starting. By this, a fuel is immediately absorbed with inhalation of air 
by either combustion chamber 18 of #2 in an intake stroke, and #4 at the time of cranking of an engine 2. And it 
becomes a compression stroke succeedingly, and at the time of termination of a compression stroke, ignition is made 
and first ** is made. 

[01 14] For example, when #4 are a compression stroke in fact, #2 is in (CCRNK= "6-11") and an intake stroke. 
Therefore, the fuel injected towards suction-port 20a of #2 is inhaled immediately, and serves as first ** near the crank 
angle phase =540-degreeCA. And the fuel injected towards suction-port 20a of #4 is inhaled in the intake stroke visited 
behind about three lines in the combustion chamber 18 of #4, and is used for combustion. 

[0115] Moreover, when #3 are a compression stroke in fact, #4 is in (CCRNK= "0-5") and an intake stroke. Therefore, 
the fuel injected towards suction-port 20a of #4 is inhaled immediately, and serves as first ** near the crank angle phase 
=360-degreeCA. And the fuel injected towards suction-port 20a of #2 is further inhaled in the next intake stroke in the 
combustion chamber 18 of #2, and ignition combustion is carried out near the crank angle phase =540-degreeCA. 
[0116] If it is not N= "3" (it is "NO" at S250), the stroke state variable N is "4." Since this shows that either of #2 and #4 
is in a compression stroke condition, in the state of this stroke, either of #1 and #2 is in an intake stroke. Therefore, fuel 
injection is performed to both #1 and #2 (S270). That is, from the fuel injection valve 40 of both #1 and #2, the fuel 
quantity set up based on the cooling water temperature THW at the time of starting is turned to each suction-port 20a, 
and is injected. In this way, fuel-injection processing is ended at the time of starting. By this, a fuel is immediately 
absorbed with inhalation of air by either combustion chamber 18 of #1 in an intake stroke, and #2 at the time of 
cranking of an engine 2. And it becomes a compression stroke succeedingly, and at the time of termination of a 
compression stroke, ignition is made and first ** is made. 

[0117] For example, when #2 are a compression stroke in fact, #1 is in (CCRNK= "12-17") and an intake stroke. 
Therefore, the fuel injected towards suction-port 20a of #1 is inhaled immediately, and serves as first ** near the crank 
angle phase =720-degreeCA. And the fuel injected towards suction-port 20a of #2 is inhaled in the intake stroke visited 
behind about three lines in the combustion chamber 18 of #2, and is used for combustion. 

[0118] Moreover, when #4 are a compression stroke in fact, #2 is in (CCRNK= "6-11 ") and an intake stroke. Therefore, 
the fuel injected towards suction-port 20a of #2 is inhaled immediately, and serves as first ** in crank angle phase 
degreeCA. And the fuel injected towards suction-port 20a of #1 is further inhaled in the next intake stroke in the 
combustion chamber 18 of #1, and ignition combustion is carried out near the crank angle phase =0-degreeCA. 
[0119] Next, when an ignition switch 10 is made into a start location and automatic starting is started by the eco-run 
system henceforth, the crank angle setting processing performed henceforth is explained based on drawin g 1 1 -15. This 
crank angle setting processing is processing interrupted and performed for every pulse output of NE signal. 
[0120] Initiation of crank angle setting processing judges first whether it is "OFF" for the completion flag Fs of sorting 
(S3 10). Here, by each sorting processing ( drawin g 12 -15) mentioned later, the completion flag Fs of sorting is a flag 
set as "ON", when the gas column which is in a compression stroke at the time of starting initiation is sorted out, and it 
is initialized by Fs= "OFF" at the time of starting. Therefore, since it is Fs= "OFF" (it is "YES" at S3 10) at first, the 
rotation crank angle Sea after a starter 8 next turns on is counted (S3 15). Namely, 10-degreeCA is added for every 
activation of step S3 15. However, 30-degreeCA is added when it is toothless 12b. 

[0121] Next, the stroke state variable N memorized by backup RAMSOd is read, and it judges whether it is N= 
" 1 " (S320). Here, if it is N= " 1 " (it is "YES" at S320), #1 and 2 sorting processing which are shown in drawing 12 will 
be performed (S330). In N= "1", as mentioned above, it has become clear that the stroke condition at the time of a halt 
of an engine 2 has either #1 or #2 in a compression stroke. That is, #1 and 2 sorting processing are processings for 
determining whether which compression stroke of #1 or #2 is in the stroke condition at the time of a halt (at the time of 
starting), and setting up the crank counter CCRNK at an early stage in fact. 

[0122] # Initiation of 1 and 2 sorting processing first judges whether it is that to which NE signal corresponding to this 
interruption activation corresponds to toothless 12b (S331). Before corresponding to toothless 12b, it is judged whether 
"NO"), next the cam angle signal PCA inputted twice by (S331 (S332). The cam angle signal PCA is not inputted, or 
while the cam angle signal PCA is still 1 time, it comes out of #1 and 2 sorting processing ( drawing 12 ) "NO") and as 
[ this ] by (S332. And it once ends also about crank angle setting processing ( drawing 1 1 ). 
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[0123] On the other hand, if NE signal corresponds to toothless 12b (it is "YES" at S331), it will be judged for said 
rotation crank angle Sea whether it is less than 80-degreeCA (S333). If it is Sca<=80-degreeCA (it is "YES" at S333), 
since #2 correspond as a gas column in a compression stroke at the time of starting, "#2" is memorized to the gas 
column variable SS at the time of starting set up in RAM50c (S334). 

[0124] As shown in drawing 5 , in N= "1", either the engine 2#1 at the time of a halt or #2 are in a compression stroke, 
and, moreover, it is in the minimum potential energy rotation phase BTM (450-degreeCA or 630-degreeCA) or the 
rotation phase of this near also among this. An engine 2 rotates from this condition and only the condition that #2 are in 
a compression stroke at the time of starting initiation serves as the rotation phase KKB of toothless 12b from ON of a 
starter 8 within 80-degreeCA. Therefore, "#2" will be memorized by the gas column variable SS at the time of starting. 
In addition, drawing 5 shows the condition that WT39 arranges the relative topology of the inhalation-of-air cam shaft 
28 to a crankshaft 4 to the maximum lag phase which is a phase at the time of starting. 

[0125] And if the condition that #2 are in a compression stroke shows having carried out rotation initiation, the rotation 
phase KKB which detects toothless 12b first will be 480-degreeCA. For this reason, "16" is set as the crank counter 
CCRNK (S335). And "ON" is set as the completion flag Fs of sorting (S336), and it comes out of #1 and 2 sorting 
processing ( drawing 12 ). 

[0126] If "NO") and the cam angle signal PCA input twice by (S331 before toothless 12b is detected (it is "YES" at 
S332), since #2 correspond as a gas column in a compression stroke on the other hand at the time of starting, "#2" is 
memorized to the gas column variable SS at the time of starting (S337). 

[0127] As shown in drawin g 5 , even if #2 actually suit the condition of the engine 2 at the time of a halt of being in a 
compression stroke, it thinks, also when having exceeded slightly, whether it is in 480-degreeCA which is the rotation 
phase KKB which detects toothless 12b first by relation, such as friction, and. In this case, before toothless 12b is 
detected, the cam angle signal PCA will input twice. Therefore, in such a case, "#2" is memorized by the gas column 
variable SS at the time of starting. 

[0128] And if the condition that #2 are in a compression stroke shows having carried out rotation initiation, the rotation 
phase which the 2nd cam angle signal PCA inputs will be 0-degreeCA. For this reason, "0" is set as the crank counter 
CCRNK (S338). And "ON" is set as the completion flag Fs of sorting (S336), and it comes out of #1 and 2 sorting 
processing ( drawing 12 ). 

[0129] moreover - two a time - a cam — an angle -- a signal ~ PCA - detecting ~ not having - inside -- loss of teeth 
-- 12 - b detecting - having (it being "YES" at S331) - moreover -- rotation -- a crank angle -- Sea - 80 -- degree - 
CA -- exceeding - **** - a case - (-- S -- 333 -- "-- NO -- " ~) starting - the time - a compression stroke -- it is - a 
gas column ****** - #1 - For this reason, "#1" is memorized to the gas column variable SS at the time of starting 
(S339). 

[0130] As shown in drawing 5 , before an engine 2 rotates from the idle state of N= "1" and 2 times of the cam angle 
signals PCA are detected, after exceeding 80-degreeCA from ON of a starter 8, only the case where #1 is in a 
compression stroke at the time of starting initiation serves as the rotation phase KKB of toothless 12b. Therefore, "#1" 
will be memorized by the gas column variable SS at the time of starting. 

[0131] And if the condition that #1 is in a compression stroke shows having carried out rotation initiation, the rotation 
phase KKB which detects toothless 12b first will be 120-degreeCA. For this reason, "4" is set as the crank counter 
CCRNK (S340). And "ON" is set as the completion flag Fs of sorting (S336), and it comes out of #1 and 2 sorting 
processing ( drawing 12 ). 

[0132] By crank angle setting processing ( drawing 1 1 ), when it is not N= "1", it is judged by "NO") and the degree 
(S320 whether it is N= "2" (S350). If it is N= "2" (it is "YES" at S350), #1 and 3 sorting processing which are shown in 
drawing J3 will be performed (S360). In N= "2", as mentioned above, it has become clear that the stroke condition at 
the time of a halt of an engine 2 has either #1 or #3 in a compression stroke. That is, #1 and 3 sorting processing are 
processings for determining any of #1 or #3 are in the stroke condition at the time of a halt (at the time of starting), and 
setting up the crank counter CCRNK at an early stage in fact. 

[0133] # Initiation of 1 and 3 sorting processing first judges whether it is that to which NE signal corresponding to this 
interruption activation corresponds to toothless 12b (S361). Before corresponding to toothless 12b, it is judged whether 
"NO"), next the cam angle signal PCA inputted by (S361 (S362). Before the cam angle signal PCA is inputted, it comes 
out of #1 and 3 sorting processing ( drawing 13 ) "NO") and as [ this ] by (S362. And it once ends also about crank 
angle setting processing ( drawing 1 1 ). 

[0134] On the other hand, if NE signal corresponds to toothless 12b (it is "YES" at S361), #3 will be memorized by the 
gas column variable SS at the time of starting as a gas column which is in a compression stroke at the time of starting 
(S364). As shown in drawing 5 , in N= "2", either the engine 2#1 at the time of a halt or #3 are in a compression stroke, 
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and, moreover, it is in the minimum potential energy rotation phase BTM (630-degreeCA or 90-degreeCA) or the 
rotation phase condition of this near also among this. Before an engine 2 rotates from this condition and the cam angle 
signal PCA inputs from ON of a starter 8, only the case where #3 are in a compression stroke at the time of starting 
initiation serves as the rotation phase KKB of toothless 12b. Therefore, "#3" will be memorized by the gas column 
variable SS at the time of starting. 

[0135] And if the condition that #3 are in a compression stroke shows having carried out rotation initiation, the rotation 
phase KKB which detects toothless 12b first will be 120-degreeCA. For this reason, "4" is set as the crank counter 
CCRNK (S365). And "ON" is set as the completion flag Fs of sorting (S366), and it comes out of #1 and 3 sorting 
processing ( drawing 13 ). 

[0136] On the other hand, if the input of "NO") and the cam angle signal PCA is by (S361 before toothless 12b is 
detected (it is "YES" at S362), it will be judged for said rotation crank angle Sea next whether it is less than 180- 
degreeCA (S367). If it is Sca<=l 80-degreeCA (it is "YES" at S367), "#1 " will be memorized by the gas column 
variable SS at the time of starting as a gas column which is in a compression stroke at the time of starting (S368). In the 
idle state of N= "2", that the input of the cam angle signal PCA is within 180-degreeCA from ON of a starter 8 is only 
the case where #1 is in a compression stroke at the time of starting initiation. Therefore, "#1 " will be memorized by the 
gas column variable SS at the time of starting. 

[0137] And if the condition that #1 is in a compression stroke shows having carried out rotation initiation, it will be 0- 
degreeCA that there is an input of the cam angle signal PCA first. For this reason, "0" is set as the crank counter 
CCRNK (S369). And "ON" is set as the completion flag Fs of sorting (S366), and it comes out of #1 and 3 sorting 
processing ( drawing 13 ). 

[0138] Moreover, if it is Sca>180-degreeCA (it is "NO" at S367), "#3" will be memorized by the gas column variable 
SS at the time of starting as a gas column which is in a compression stroke at the time of starting (S3 70). As shown in 
drawin g^ , even if #3 suit a compression stroke at the time of a halt, whether it being in 120-degreeCA which is the 
rotation phase KKB which detects toothless 12b first by relation, such as friction, and the case where it has exceeded 
slightly can be considered. In this case, after being set to Sca>180-degreeCA, before toothless 12b of 480 degree CA of 
crank angles is detected, the cam angle signal PCA will input in 360 degree CA of crank angles. Therefore, in such a 
case, "#3" is memorized by the gas column variable SS at the time of starting. 

[0139] And if the condition that #3 are in a compression stroke shows having carried out rotation initiation, after being 
set to Sca>180-degreeCA, the rotation phase which the cam angle signal PCA inputs will be 360-degreeCA. For this 
reason, "12" is set as the crank counter CCRNK (S371). And "ON" is set as the completion flag Fs of sorting (S366), 
and it comes out of #1 and 3 sorting processing ( drawing 13 ). 

[0140] By crank angle setting processing ( drawin g 1 1 ), when it is not N= "2", it is judged by "NO") and the degree 
(S350 whether it is N= "3" (S380). If it is N= "3" (it is "YES" at S380), #3 and 4 sorting processing which are shown in 
drawing 14 will be performed (S390). In N= "3", as mentioned above, it has become clear that the stroke condition at 
the time of a halt of an engine 2 has either #3 or #4 in a compression stroke. That is, #3 and 4 sorting processing are 
processings for determining any of #3 or #4 are in the stroke condition at the time of a halt (at the time of starting), and 
setting up the crank counter CCRNK at an early stage. 

[0141] # Initiation of 3 and 4 sorting processing first judges whether it is that to which NE signal corresponding to this 
interruption activation corresponds to toothless 12b (S391). Before corresponding to toothless 12b, it is judged whether 
"NO"), next the cam angle signal PCA inputted by (S391 (S392). Before the cam angle signal PCA is inputted, it comes 
out of #3 and 4 sorting processing ( drawing 14 ) "NO") and as [ this ] by (S392. And it once ends also about crank 
angle setting processing ( drawing 1 1 ). 

[0142] On the other hand, if NE signal corresponds to toothless 12b (it is "YES" at S391), "#3" will be memorized by 
the gas column variable SS at the time of starting as a gas column which is in a compression stroke at the time of 
starting (S394). As shown in drawin g 5 , in N= "3", either the engine 2#3 at the time of a halt or #4 are in a compression 
stroke, and, moreover, it is in the minimum potential energy rotation phase BTM (90-degreeCA or 270-degreeCA) or 
the rotation phase condition of this near also among this. Before an engine 2 rotates from this condition and the cam 
angle signal PCA inputs from ON of a starter 8, only the case where #3 are in a compression stroke at the time of 
starting initiation serves as the rotation phase KKB of toothless 12b. Therefore, "#3" will be memorized by the gas 
column variable SS at the time of starting. 

[0143] And if the condition that #3 are in a compression stroke shows having carried out rotation initiation, the rotation 
phase KKB which detects toothless 12b first will be 120-degreeCA. For this reason, "4" is set as the crank counter 
CCRNK (S395). And "ON" is set as the completion flag Fs of sorting (S396), and it comes out of #3 and 4 sorting 
processing ( drawing 14 ). 
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[0144] On the other hand, if the input of "NO") and the cam angle signal PCA is by (S391 before toothless 12b is 
detected (it is "YES" at S392), it will be judged for said rotation crank angle Sea next whether it is less than 1 80- 
degreeCA (S397). If it is Sca<=l 80-degreeCA (it is "YES" at S397), "#4" will be memorized by the gas column 
variable SS at the time of starting as a gas column which is in a compression stroke at the time of starting (S398). In the 
idle state of N= "3", that the input of the cam angle signal PCA is within 180-degreeCA from the time of starting 
initiation is only the case where #4 are in a compression stroke at the time of starting initiation. Therefore, "#4" will be 
memorized by the gas column variable SS at the time of starting. 

[0145] And if the condition that #4 are in a compression stroke shows having carried out rotation initiation, it will be 
360-degreeCA that there is an input of the cam angle signal PCA first. For this reason, "12" is set as the crank counter 
CCRNK (S399). And "ON" is set as the completion flag Fs of sorting (S396), and it comes out of #3 and 4 sorting 
processing ( drawing 14 ). 

[0146] Moreover, if it is Sca>180-degreeCA (it is "NO" at S397), "#3" will be memorized by the gas column variable 
SS at the time of starting as a gas column which is in a compression stroke at the time of starting (S400). As shown in 
drawing 5 , even if the engine 2#3 at the time of a halt suits the condition of being in a compression stroke, whether it 
being in 120-degreeCA which is the rotation phase KKB which detects toothless 12b first by relation, such as friction, 
and the case where it has exceeded slightly can be considered. In this case, after being set to Sca>180-degreeCA, before 
toothless 12b of 480 degree CA of crank angles is detected, the cam angle signal PCA will input in 360 degree CA of 
crank angles. Therefore, in such a case, "#3" is memorized by the gas column variable SS at the time of starting. [0147] 
And if the condition that #3 are in a compression stroke shows having carried out rotation initiation, after being set to 
Sca>180-degreeCA, the rotation phase which the cam angle signal PCA inputs will be 360-degreeCA. For this reason, 
"12" is set as the crank counter CCRNK (S401). And "ON" is set as the completion flag Fs of sorting (S396), and it 
comes out of #3 and 4 sorting processing ( drawing 14 ). 

[0148] When it is not N= "3" in crank angle setting processing ( drawing 1 1 ), they are "NO") and N= "4" in (S380. 
Therefore, #2 and 4 sorting processing which are shown in drawing 15 are performed (S410). In N= "4", as mentioned 
above, it has become clear that the stroke condition at the time of a halt of an engine 2 has either #2 or #4 in a 
compression stroke. That is, #2 and 4 sorting processing are processings for determining any of #2 or #4 are in the 
stroke condition at the time of a halt (at the time of starting), and setting up the crank counter CCRNK at an early stage. 
[0149] # Initiation of 2 and 4 sorting processing first judges whether it is that to which NE signal corresponding to this 
interruption activation corresponds to toothless 12b (S41 1). When it does not correspond to toothless 12b, it is judged 
whether "NO") and the cam angle signal PCA inputted twice by (S41 1 (S416). If the cam angle signal PCA has not 
inputted twice (it is "NO" at S416), it comes out of #2 and 4 sorting processing ( drawing 15 ) as it is. And it once ends 
also about crank angle setting processing ( drawing 1 1 ). 

[0150] On the other hand, if NE signal corresponds to toothless 12b (it is "YES" at S41 1), it will be judged for said 
rotation crank angle Sea next whether it is less than 80-degreeCA (S412). If it is Sca<=80-degreeCA (it is "YES" at 
S412), "#2" will be memorized by the gas column variable SS at the time of starting as a gas column which is in a 
compression stroke at the time of starting (S413). At the idle state of N= "4", only the case where #2 are in a 
compression stroke at the time of starting initiation becomes toothless 12b from ON of a starter 8 within 80-degreeCA. 
Therefore, "#2" will be memorized by the gas column variable SS at the time of starting. 

[0151] And if the condition that #2 are in a compression stroke shows having carried out rotation initiation, 480- . 
degreeCA will be set to toothless 12b at the beginning. For this reason, "16" is set as the crank counter CCRNK (S414). 
And "ON" is set as the completion flag Fs of sorting (S415), and it comes out of #2 and 4 sorting processing ( drawing 
15). 

[0152] Moreover, before the cam angle signal PCA inputs twice, "NO") and toothless 12b are detected by (S416, and if 
it is Sca>80-degreeCA (it is "NO" at S412), "#4" will be memorized by the gas column variable SS at the time of 
starting as a gas column which is in a compression stroke at the time of starting (S417). Before it exceeds 80-degreeCA 
from the time of starting initiation and the cam angle signal PCA inputs twice in the idle state of N= "4", only the case 
where #4 are in a compression stroke at the time of starting initiation is set to toothless 12b. Therefore, "#4" will be 
memorized by the gas column variable SS at the time of starting. 

[0153] And if the condition that #4 are in a compression stroke shows having carried out rotation initiation, 480- 
degreeCA will be set to toothless 12b at the beginning. For this reason, "16" is set as the crank counter CCRNK (S418). 
And "ON" is set as the completion flag Fs of sorting (S415), and it comes out of #2 and 4 sorting processing ( drawing 
15). 

[0154] Moreover, if "NO") and the cam angle signal PCA are inputted twice by (S41 1 before toothless 12b is detected 
(it is "YES" at S416), "#2" will be memorized by the gas column variable SS at the time of starting as a gas column 
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which is in a compression stroke at the time of starting (S419). As shown in drawing 5 , even if #2 actually suit the 
condition of the engine 2 at the time of a halt of being in a compression stroke, whether it being in 480-degreeCA which 
is the rotation phase KKB which detects toothless 12b first by relation, such as friction, and the case where it has 
exceeded slightly can be considered. In this case, before toothless 12b is detected, the cam angle signal PC A inputs 
twice. Therefore, in such a case, "#2" is memorized by the gas column variable SS at the time of starting. 
[0155] And if the condition that #2 are in a compression stroke shows having carried out rotation initiation, a rotation 
phase when the cam angle signal PCA inputs twice will be 0-degreeCA. For this reason, "0" is set as the crank counter 
CCRNK (S420). And "ON" is set as the completion flag Fs of sorting (S415), and it comes out of #2 and 4 sorting 
processing ( drawing 15 ). 

[0156] thus - each - sorting - processing ( drawing 12 -15) - starting - the time ~ a gas column - a variable - SS ~ a 
crank - a counter -- CCRNK - determining -- having - sorting - completion - a flag -- Fs - "-- ON - " — setting up - 
having — if — a crank angle - a setup - processing ( drawing 1 1 ) -- a degree - control - a period **** - Fs - = - "- 
- ON -- " - it is - things - from — (-- This crank counter CCRNK update process is the same processing as the crank 
counter CCRNK update process shown in drawing 8 . Henceforth, repeat activation of this step S430 processing is 
carried out until it is automatically stopped by the eco-run system until an operator switches an ignition switch 10 to an 
accessory location or an off position from on position or. 

[0157] Next, the ignition timing and fuel-injection-timing setting processing shown in drawing 16 are explained. This 
ignition timing and fuel-injection-timing setting processing are set up with Fs= "ON" by said sorting processing 
( drawi ng 12 -15), and is processing to which is interrupted with NE signal and activation is permitted. 
[0158] Initiation of ignition timing and fuel-injection-timing setting processing judges whether it is the control period of 
the beginning after becoming Fs= "ON" first (S510). If it is the beginning (it is "YES" at S510) next, based on the gas 
column variable SS and the crank counter CCRNK, the initial ignition gas column lit first and its ignition timing will be 
set up at the time of the stroke state variable N and starting (S520). This setup is called for from the relation memorized 
by ROM50b, as shown in drawing 17 . For example, in N= " 1 ", SS= " 1 ", and CCRNK= "4", #3 are set up as an initial 
ignition gas column, and 175-degreeCA is set up as ignition timing. About these reasons for a setup, it mentions later. 
[0159] Next, based on the gas column variable SS and the crank counter CCRNK, the initial fuel-injection gas column 
which carries out fuel injection first, and its fuel-injection timing are set up at the time of the same stroke state variable 
N and starting (S530). As this setup was also shown in drawing 17 , it asks from the relation memorized by ROM50b. 
For example, inN= "1", SS= "1", and CCRNK= "4", as an initial fuel-injection gas column, #4 are set up and, as for a 
No. 4 gas column, the crank angle in an intake stroke is set up as fuel-injection timing. About these reasons for a setup, 
it mentions later. 

[0160] In this way, this processing is once ended. And at step S510, it is judged with "NO" after the following control 
period, next it is judged whether it is TDC (S540). That is, it is judged whether it is one timing of the crank angle 
=0,1 80,360,540-degreeCAs. If it is not TDC (it is "NO" at S540), this processing will once be ended as it is. 
[0161] If it is TDC (it is "YES" at S540), it will continue at the initial ignition gas column performed at step S520, a 
sequential ignition gas column will be set up according to change of a crank angle, and the ignition timing according to 
the operational status of an engine 2 will be set up (S550). And it continues at the initial fuel-injection gas column 
performed at step S530 next, a fuel-injection gas column is set up one by one according to change of a crank angle, and 
fuel injection timing according to the operational status of an engine 2 is set up (S560). Henceforth, as long as engine 
operation is continuing, processing of steps S550 and S560 is repeated for every TDC. 

[0162] Here, the reason for a setup of the contents of drawing 17 is explained. In N= "1", the stroke condition at the 
time of a halt is extracted to the condition (450 degrees of crank angles, 630-degreeCA, or this near) that #1 or #2 are in 
a compression stroke. And based on NE signal and the cam angle signal, it should be crank counter CCRNK= "16" in 
gas column variable SS= "#2" at the time of starting at the time of starting. 

[0163] In this case, it means performing fuel injection to #1 and #3 in fact in 450 degree CA of crank angles, or this 
near. # Since 1 is an intake stroke, the fuel injected by suction-port 20a is immediately inhaled in the # combustion 
chamber 18 of 1. # Since 3 is an exhaust stroke, the fUel injected by suction-port 20a is inhaled in the # combustion 
chamber 1 8 of 3 in the place which waited for about one line and became an intake stroke. 
[0164] And it is from CCRNK= immediately after rotation by the starter 8 "16" that the value of the crank counter 
CCRNK actually becomes clear. For this reason, #1 is lit in 715-degreeCA which is BTDC5"CA of the compression 
stroke of #1 injected at the time of starting, and first ** is made quickly. And the ignition timing of #3 by which fuel 
injection was succeedingly carried out at the time of starting comes. Moreover, early fuel injection is performed to #4 at 
the time of the intake stroke of #4, henceforth, a fuel is injected by suction-port 20a of each gas column one by one, and 
ignition combustion is carried out. For this reason, combustion serves as starting continued and stabilized in order 
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henceforth. 

[0165] Moreover, in N= "1", it should be crank counter CCRNK= "0" in gas column variable SS= "#2" at the time of 
starting. Also in this case, it means performing fuel injection to #1 and #3 in fact near the larger side than 480 degree 
CA of crank angles, or this. # The fUel injected by suction-port 20a of 1 is immediately inhaled in the # combustion 
chamber 1 8 of 1 , in #3, it waits for the fuel of about one line injected by suction-port 20a, and it is inhaled in the # 
combustion chamber 18 of 3. And it is from CCRNK= after rotation by the starter 8 "0" that the value of the crank 
counter CCRNK actually becomes clear. For this reason, #1 is immediately lit in 0-degreeCA which is TDC of the 
compression stroke of #1 injected at the time of starting, and first ** is made quickly. And the ignition timing of #3 by 
which fuel injection was succeedingly carried out at the time of starting comes. Moreover, early fuel injection is 
performed to #4, a fuel is henceforth injected by suction-port 20a of each gas column one by one, and ignition 
combustion is carried out. For this reason, combustion serves as starting continued and stabilized in order henceforth. 
[0166] Moreover, in N= "1", it should be crank counter CCRNK= "4" in gas column variable SS= "#1" at the time of 
starting. In this case, it means performing fuel injection to #1 and #3 in fact in 630 degree CA of crank angles, or this 
near. # Since 1 is already a compression stroke, the fuel of about three lines injected by suction-port 20a will be behind 
inhaled in the # combustion chamber 1 8 of 1 . On the other hand, since #3 are an intake stroke, the fuel injected by 
suction-port 20a is immediately inhaled in the # combustion chamber 1 8 of 3. And it is from CCRNK= after rotation by 
the starter 8 "4" that the value of the crank counter CCRNK actually becomes clear. For this reason, #3 are lit in 175- 
degreeCA which is BTDC5"CA of the compression stroke of #3 injected at the time of starting, and first ** is made 
quickly. Moreover, since #4 are already an intake stroke in CCRNK= "4", early fuel injection is performed immediately, 
a fuel is henceforth injected by suction-port 20a of each gas column one by one, and ignition combustion of them is 
carried out. For this reason, combustion serves as starting continued and stabilized in order henceforth. However, it is 
inhaled, when a fuel stops at suction-port 20a between about three lines and #1 by which fuel injection was carried out 
at the time of starting becomes an intake stroke after that. Therefore, only the first fuel injection to #1 by step S560 is 
omitted. 

[0167] Next, the case of N= "2" is explained. In N= "2", the stroke condition at the time of a halt is extracted to the 
condition (630 degrees of crank angles, 90-degreeCA, or this near) that #1 or #3 are in a compression stroke. And based 
on NE signal and the cam angle signal, it should be crank counter CCRNK= "0" in gas column variable SS= "#1" at the 
time of starting at the time of starting. 

[0168] In this case, it means performing fuel injection to #3 and #4 in fact in 630 degree CA of crank angles, or this 
near. # Since 3 is an intake stroke, the fuel injected by suction-port 20a is immediately inhaled in the # combustion 
chamber 18 of 3. # Since 4 is an exhaust stroke, it waits for the fuel of about one line injected by suction-port 20a, and it 
is inhaled in the # combustion chamber 1 8 of 4. 

[0169] And it is from CCRNK= immediately after rotation by the starter 8 "0" that the value of the crank counter 
CCRNK actually becomes clear. For this reason, #3 are lit in 175-degreeCA which is BTDC5"CA of the compression 
stroke of 3 No. gas column #3 injected at the time of starting, and first ** is made quickly. Furthermore, it is 
succeedingly lit to #4. Moreover, early fuel injection is performed by #2, a fuel is henceforth injected by suction-port 
20a of each gas column one by one, and ignition combustion is carried out. For this reason, combustion serves as 
starting continued and stabilized in order henceforth. 

[0170] Moreover, in N= "2", it should be crank counter CCRNK= "4" in gas column variable SS= "#3" at the time of 
starting. In this case, it means performing fuel injection to #3 and #4 in fact in 90 degree CA of crank angles, or this 
near. # The fuel injected by suction-port 20a of 4 is immediately inhaled in the # combustion chamber 18 of 4, in #3, it 
waits for the fuel of about three lines injected by suction-port 20a, and it is inhaled in the # combustion chamber 18 of 3. 
And it is from CCRNK= immediately after rotation by the starter 8 "4" that the value of the crank counter CCRNK 
actually becomes clear. For this reason, #4 are lit in 355-degreeCA which is BTDC5"CA of the compression stroke of 
#4 injected at the time of starting, and first ** is made quickly. Moreover, early fuel injection is performed to #2, a fuel 
is henceforth injected by suction-port 20a of each gas column one by one, and ignition combustion is carried out. For 
this reason, combustion serves as starting continued and stabilized in order henceforth. However, it is inhaled, when a 
fuel stops at suction-port 20a between about three lines and #3 by which fuel injection was carried out at the time of 
starting become an intake stroke after that. Therefore, only the first fuel injection to #3 by step S560 is omitted. 
[0171] Moreover, in N= "2", it should be crank counter CCRNK= "12" in gas column variable SS= "#3" at the time of 
starting. In this case, it means performing fuel injection to #3 and #4 in fact near the larger side than 120 degree CA of 
crank angles, or this. # Since 4 is an intake stroke, the fuel injected by suction-port 20a will be immediately inhaled in 
the # combustion chamber 1 8 of 4. On the other hand, since #3 are a compression stroke, the fuel of about three lines 
injected by suction-port 20a is behind inhaled in the # combustion chamber 18 of 3. And it is from CCRNK= after 
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rotation by the starter 8 "12" that the value of the crank counter CCRNK actually becomes clear. For this reason, it 
lights in 360-degreeCA immediately to #4 injected at the time of starting, and first ** is made quickly. Moreover, since 
early fuel injection is made by #1, about one line is set and it is lit by #1. A fuel is henceforth injected by suction-port 
20a of each gas column one by one, and ignition combustion is carried out. For this reason, combustion serves as 
starting continued and stabilized in order henceforth. However, it is inhaled, when a fuel stops at suction-port 20a 
between about three lines and #3 by which fuel injection was carried out at the time of starting become an intake stroke 
after that. Therefore, only the first fuel injection to 3 No. gas column #3 by step S560 is omitted. 
[0172] Next, the case of N= "3" is explained. In N= "3", the stroke condition at the time of a halt is extracted to the 
condition (90 degrees of crank angles, 270-degreeCA, or this near) that #3 or #4 are in a compression stroke. And based 
on NE signal and the cam angle signal, it should be crank counter CCRNK= "4" in gas column variable SS= "#3" at the 
time of starting at the time of starting. 

[0173] In this case, it means performing fuel injection to #2 and #4 in fact in 90 degree CA of crank angles, or this near. 
# Since 4 is an intake stroke, the fuel injected by suction-port 20a is immediately inhaled in the # combustion chamber 
18 of 4. # Since 2 is an exhaust stroke, it waits for the fuel of about one line injected by suction-port 20a, and it is 
inhaled in the # combustion chamber 1 8 of 2. 

[0174] And it is from CCRNK= immediately after rotation by the starter 8 "4" that the value of the crank counter 
CCRNK actually becomes clear. For this reason, #4 are lit in 355-degreeCA which is BTDC5"CA of the compression 
stroke of #4 injected at the time of starting, and first ** is made quickly. Furthermore, ignition combustion of #2 is 
made succeedingly. Moreover, early fuel injection is performed to #1, a fuel is henceforth injected by suction-port 20a 
of each gas column one by one, and ignition combustion is carried out. For this reason, combustion serves as starting 
continued and stabilized in order henceforth. 

[0175] Moreover, in N= "3", it should be crank counter CCRNK= "12" in gas column variable SS= "#3" at the time of 
starting. In this case, it means performing fuel injection to #2 and #4 in fact near the larger side than 120 degree CA of 
crank angles, or this. # The fuel injected by suction-port 20a of 4 is immediately inhaled in the # combustion chamber 
1 8 of 4, in #2, it waits for the fuel of about one line injected by suction-port 20a, and it is inhaled in the # combustion 
chamber 1 8 of 2. And it is from CCRNK= after rotation by the starter 8 "12" that the value of the crank counter CCRNK 
actually becomes clear. For this reason, #4 are immediately lit in 360-degreeCA which is TDC of the compression 
stroke of #4 injected at the time of starting, and first ** is made quickly. Furthermore, ignition combustion of #2 is 
made succeedingly. Moreover, early fuel injection is performed to #1, a fuel is henceforth injected by suction-port 20a 
of each gas column one by one, and ignition combustion is carried out. For this reason, combustion serves as starting 
continued and stabilized in order henceforth. 

[0176] Moreover, in N= "3", it should be crank counter CCRNK= "12" in gas column variable SS= "#4" at the time of 
starting. In this case, it means performing fuel injection to #2 and #4 in fact in 270 degree CA of crank angles, or this 
near. # Since 2 is an intake stroke, the fuel injected by suction-port 20a will be immediately inhaled in the # combustion 
chamber 18 of 2. On the other hand, since #4 are a compression stroke, the fuel of about three lines injected by suction- 
port 20a is behind inhaled in the # combustion chamber 18 of 4. And it is from CCRNK= after rotation by the starter 8 
"12" that the value of the crank counter CCRNK actually becomes clear. For this reason, #2 are lit in 535-degreeCA 
which is BTDC5"CA of the compression stroke of #2 injected at the time of starting, and first ** is made quickly. 
Moreover, since early fuel injection is made by 1 No. gas column #1, it is lit by 1 No. gas column #1 further 
succeedingly. A fuel is henceforth injected by suction-port 20a of each gas column one by one, and ignition combustion 
is carried out. For this reason, combustion serves as starting continued and stabilized in order henceforth. However, it is 
inhaled, when a fuel stops at suction-port 20a between about three lines and #4 by which fuel injection was carried out 
at the time of starting become an intake stroke after that. Therefore, only the first fuel injection to #4 by step S560 is 
omitted. 

[0177] Next, the case of N= "4" is explained. In N= "4", the stroke condition at the time of a halt is extracted to the 
condition (270 degrees of crank angles, 450-degreeCA, or this near) that #2 or #4 are in a compression stroke. And 
based on NE signal and the cam angle signal, it should be crank counter CCRNK= "16" in gas column variable SS= 
"#2" at the time of starting at the time of starting. 

[0178] In this case, it means performing fuel injection to #1 and #2 in fact in 450 degree CA of crank angles, or this 
near. # Since 1 is an intake stroke, the fuel injected by suction-port 20a is immediately inhaled in the # combustion 
chamber 1 8 of 1 . # Since 2 is a compression stroke, it waits for the fuel of about three lines injected by suction-port 20a, 
and it is inhaled in the # combustion chamber 18 of 2. 

[0179] And it is from CCRNK= immediately after rotation by the starter 8 "16" that the value of the crank counter 
CCRNK actually becomes clear. For this reason, #1 is lit in 715-degreeCA which is BTDC5"CA of the compression 
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stroke of #1 injected at the time of starting, and first ** is made quickly. Moreover, early fuel injection is performed to 
#3, a fuel is henceforth injected by suction-port 20a of each gas column one by one, and ignition combustion is carried 
out. For this reason, combustion serves as starting continued and stabilized in order henceforth. However, it is inhaled, 
when a fuel stops at suction-port 20a between about three lines and #2 by which fuel injection was carried out at the 
time of starting become an intake stroke after that. Therefore, only the first fuel injection to #2 by step S560 is omitted. 
[0180] Moreover, in N= "4", it should be crank counter CCRNK= "0" in gas column variable SS= "#2" at the time of 
starting. Also in this case, it means performing fuel injection to #1 and #2 in fact near the larger side than 480 degree 
CA of crank angles, or this. # The fUel injected by suction-port 20a of 1 is immediately inhaled in the # combustion 
chamber 18 of 1, in #2, it waits for the fuel of about three lines injected by suction-port 20a, and it is inhaled in the # 
combustion chamber 1 8 of 2. And it is from CCRNK= after rotation by the starter 8 "0" that the value of the crank 
counter CCRNK actually becomes clear. For this reason, #1 is immediately lit in 0-degreeCA which is TDC of the 
compression stroke of #1 injected at the time of starting, and first ** is made quickly. Moreover, early fuel injection is 
performed to #4, from first **, about one line is set and ignition combustion is carried out. A fuel is henceforth injected 
by suction-port 20a of each gas column one by one, and ignition combustion is carried out. For this reason, combustion 
serves as starting continued and stabilized in order henceforth. However, it is inhaled, when a fuel stops at suction-port 
20a between about three lines and #2 by which fuel injection was carried out at the time of starting become an intake 
stroke after that. Therefore, only the first fuel injection to #2 by step S560 is omitted. 

[0181] Moreover, in N= "4", it should be crank counter CCRNK= "16" in gas column variable SS= "#4" at the time of 
starting. In this case, it means performing fuel injection to #1 and #2 in fact in 270 degree CA of crank angles, or this 
near. # Since 2 is an intake stroke, the fuel injected by suction-port 20a will be immediately inhaled in the # combustion 
chamber 18 of 2. On the other hand, since #1 is an exhaust stroke, the fuel of about one line injected by suction-port 20a 
is behind inhaled in the # combustion chamber 18 of 1. And it is from CCRNK= after rotation by the starter 8 "16" that 
the value of the crank counter CCRNK actually becomes clear. For this reason, #2 are lit in 535-degreeCA which is 
BTDC5"CA of the compression stroke of #2 injected at the time of starting, and first ** is made quickly. Furthermore, it 
is succeedingly lit by #1 . Moreover, since early fuel injection is made by #3, it is further lit by #3. A fuel is henceforth 
injected by suction-port 20a of each gas column one by one, and ignition combustion is carried out. For this reason, 
combustion serves as starting continued and stabilized in order henceforth. 

[0182] In the gestalt of this operation, the combination of a signal rotor 12 and the crank position sensor 14 is equivalent 
to an internal combustion engine rotation condition detection means, and the combination of projections 32-36 and the 
cam position sensor 38 is equivalent to a cam angle detection means. Steps S120-S160 of halt stroke distinction 
processing ( drawing 7 ) and step SI 71 of stroke state-variable N setting processing ( drawing 9 ) moreover, to the 
processing as an inversion crank angle detection means Steps S172-S179 of stroke state- variable N setting processing 
( drawin g_9 ) to the processing as a halt stroke distinction means Fuel-injection processing ( drawing 10 ) at the time of 
starting at the time of starting to the processing as a fuel-injection means Steps S315-S410 of crank angle setting 
processing ( drawing 1 1 ) are equivalent to the processing as a sorting means, and step S520 of ignition timing and fuel- 
injection-timing setting processing ( drawing 16 ) is equivalent to a first ****** activation means for starting Tokiyuki. 
[0183] According to the gestalt 1 of this operation explained above, the following effects are acquired. 
(**) - in . stroke state- variable N setting processing ( drawing 9 ), even if it does not produce an inversion in a 
crankshaft 4, except for the maximum potential energy phase TOP to which the pulse output gap of NE signal becomes 
longer than the phase of order, and the phase of toothless 12b (SI 71), the phase to which the pulse output gap of NE 
signal becomes longer than the phase of order at the beginning is detected. Therefore, the phase reversed the phase 
actually first reversed in the crankshaft 4 or 2nd henceforth is detected as an inversion crank angle. 
[0184] As mentioned above, when the detected inversion crank angle is actually the first inversion phase, it can be 
judged that rotation of a crankshaft 4 stopped it in the crank angle field between the maximum potential energy phase 
TOP which obstructed rotation, and the maximum potential energy phase TOP which is just before that since the crank 
angle did not progress beyond an inversion crank angle. It can be judged also especially among this field that rotation of 
a crankshaft 4 stopped in the minimum potential energy rotation phase BTM or its near. 

[0185] Moreover, as mentioned above, when the detected inversion crank angle is the phase reversed 2nd henceforth As 
compared with the case where an inversion crank angle is actually the first inversion phase, rather than the crank angle 
field between the maximum potential energy phase TOP which is on count and obstructed rotation, and the maximum 
potential energy phase TOP which is just before that It can be judged that rotation of a crankshaft 4 stopped in the crank 
angle field in front of one more. 

[0186] Therefore, it becomes possible to limit to two based on the inversion crank angle detected by stroke state- 
variable N setting processing ( drawing 9 ) correctly of the four crank angle fields where an engine 2 can take the halt 
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crank angle of a crankshaft 4. 

[0187] since it is not taking into consideration about rotation or an inversion of the crankshaft 4 at the time of inertia 
rotation in the former ~ actually --****-- there is a possibility that it may have stopped in the state of a different stroke. 
For this reason, there is a possibility that it may judge that rotation was started from a different gas column from 
prediction, and the control after the time of starting or starting may become unsuitable at the time of starting. 
[0188] With the gestalt of this operation, the crank angle field which the crankshaft 4 stopped correctly based on the 
action of the crankshaft 4 at the time of inertia rotation is limited. By this, stroke distinction more exact than before is 
attained at the time of starting, and control after the time of starting or starting can be made more suitable. 
[0189] (**) - the cam angle signal PCA which the cam position sensor 38 detects by the . projections 32-36 serves as 
arrangement (at the time of starting) as shown in drawin g 5 . For this reason, the stroke condition correctly limited at the 
time of a halt can be quickly limited by using the cam angle signal PCA with toothless 12b at the time of starting. And it 
can extract to a more positive stroke condition at an early stage by this. Therefore, control after the time of starting or 
starting can be made more precise and suitable. 

[0190] (Ha) At the time of . starting, by fuel-injection processing ( drawing 10 ), it sets at the time of starting and the 
fuel is supplied to suction-port 20a of the gas column which is in an intake stroke in the stroke condition determined by 
stroke state-variable N setting processing ( drawin g 9 ). By doing in this way, fuel injection can be carried out to 
suction-port 20a of the gas column which is much more certainly in an intake stroke in the suction-port fuel-injection 
type engine 2 like the gestalt of this operation. For this reason, first ** can be made to start at an early stage much more 
certainly at the time of starting now, and startability is made with a higher thing. 

[0191] (**) - the crank-angle field at the time of starting (at the time of starting the gas column variable SS) sorted out, 
and the crank angle in a sorting time has determined based on the condition in early stages of output initiation in NE 
signal and a cam angle signal from two crank-angle fields determined by stroke state-variable N setting processing 
( drawin g_9 ) by crank-angle setting processing ( drawin g 1 1 ) at the time of the last engine shutdown at the time of 
starting of the . engine 2. 

[0192] By this, a crank angle field can be extracted at an early stage one at the time of starting. And according to a crank 
angle, the usual engine control of after sorting is attained. For this reason, subsequent operation should be stabilized 
while being able to start quickly. 

[0193] (**) - by being based on the crank angle field at the time of starting sorted out by . crank angle setting 
processing ( draw ing 1 1 ), and the crank angle in a sorting time, ignition can be quickly performed in the gas column 
which can burn most early by ignition timing and fuel-injection-timing setting processing ( drawing 16 ). Moreover, 
since a crank angle becomes clear quickly in this way and the crank angle field at the time of starting also becomes 
clear, ignition combustion can be appropriately carried out also to the gas column by which fuel injection was carried 
out by fuel-injection processing ( drawin g 10 ) at the time of starting, without missing an ignition chance, and first ** 
can be certainly performed to the earliest timing. 

[0194] With the gestalt of the [gestalt 2 of operation] book operation, a six cylinder engine is used instead of a 4- 
cylinder engine. In a six cylinder engine, as shown in stroke condition explanatory drawing of drawing 18 , the 
maximum potential energy phase TOP exists for every 120-degreeCA. For this reason, as a stroke condition at the time 
of an engine shutdown, it is zero to 3#CCRNK=5 compression stroke (although #3 are a compression stroke in part, the 
whole region makes #5 of a compression stroke representation.). A stroke condition is divided into six, the four to 
7#CCRNK=3 same compression stroke, eight to 1 1#CCRNK=6 compression stroke, 12 to 15#CCRNK=2 compression 
stroke, 16 to 19#CCRNK=4 compression stroke, and 20 to 23#CCRNK=1 compression stroke, below. 
[0195] By this, the phase from which it is except CCRNK=0 which is the maximum potential energy phase TOP and the 
phase of toothless 12b, 4, 8, 12 and 16, and 20 as stroke state- variable N setting processing at the time of an engine 
shutdown, and the pulse separation of NE signal serve as the maximum at the beginning judges whether it is which 
location of CCRNK=0-23. For example, if the maximum phase is CCRNK=17-19, and it is CCRNK=21-23 N= 1, it will 
be set as N= 2, if it is CCRNK=l-3, it will be set as N= 3, if it is CCRNK=5-7, it will be set as N= 4, if it is CCRNK=9- 
11, it will be set as N= 5, and if it is CCRNK=13-15, it will 

[0196] Here, the stroke condition which the engine actually stopped as the gestalt 1 of said operation explained in the 
case of N= 1 can be limited as it is one compression stroke of #2 and 4 compression strokes. Similarly a condition like 
halt Tokiyuki of N= 2 Either of #1 and 4 compression strokes, Like halt Tokiyuki of N= 3, as for a condition, a 
condition can limit either of #1 and 5 compression strokes, and halt Tokiyuki of N= 4 as the condition of a condition is 
either of #2 and 6 compression strokes like either of #3 and 6 compression strokes, and halt Tokiyuki of N= 6 like either 
of #3 and 5 compression strokes, and halt Tokiyuki of N= 5. 

[0197] and at the time of starting, it is shown in drawing 19 - as - the time of starting - fuel-injection processing - N= 
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1 --#-- 1 and 5- N= 2 # - 3 and 5 - N= 3 # -- 3 and 6 -- N= 4 -- # -- 2 and 6 -- N= 5 - # - 2 and 4 - N= 6 -- # - 
fuel injection is carried out to 1 and 4. Moreover, in crank angle setting processing, from the relation between the 
appearance phase KKB of toothless 12b, and the appearance phase of the cam angle signal PCA, as shown in drawing 
19 , the gas column variable SS becomes clear at the time of starting, and the crank counter CCRNK at the time of 
becoming clear [ of the gas column variable SS ] is determined at the time of starting. And at the time of starting called 
for by doing in this way, based on the gas column variable SS and the crank counter CCRNK, as shown in drawin g 19 , 
an initial ignition gas column, ignition timing, an initial fuel-injection gas column, and fuel-injection timing are 
determined. 

[0198] Namely, if toothless 12b appears in the beginning from starter-on at the time of subsequent starting when it is 
decided at the time of an engine shutdown that it will be N= 1 (KKB), it will become clear that it is SS=#2 and it will be 
set to CCRNK=16 (480-degreeCA) at the time of becoming clear, therefore, # by which ignition to #1 of was attained at 
715-degreeCA, and fuel injection was carried out at the time of starting - following on 1 and 5, fuel injection becomes 
possible in the intake stroke of #3 #3. Moreover, in the case of N= 1, if the cam angle signal PCA appears first within 
50-degreeCA from starter-on, it will become clear that it is SS=#4 and it will be set to CCRNK=18 (540-degreeCA) at 
the time of becoming clear, therefore, # by which ignition to #5 of was attained at 1 15-degreeCA, and fuel injection was 
carried out at the time of starting - following on 1 and 5, fuel injection becomes possible in the intake stroke of #3 #3. 
In addition, since most fuels injected by #1 are not absorbed by the combustion chamber, they are absorbed by the 
combustion chamber at the time of the intake stroke after 1 cycle, and are used for combustion. Therefore, at the time of 
the intake stroke of #1 after 1 cycle, fuel injection is not performed to #1 from starter-on. Moreover, in the case of N= 1, 
it becomes clear from starter-on that it will be SS=#4 if the cam angle signal PCA appears first from 50-degreeCA 
******* and it is set to CCRNK=0 (0-degreeCA) at the time of becoming clear, therefore, # by which ignition to #5 of 
was attained at 1 15-degreeCA, and fuel injection was carried out at the time of starting - following on 1 and 5, fuel 
injection becomes possible in the intake stroke of #3 #3. In addition, at the time of the intake stroke after 1 cycle, fuel 
injection is not performed from starter-on for a reason which was mentioned above about #1. 

[0199] If two cam angle signals PCA appear in the beginning from starter-on when it is decided at the time of an engine 
shutdown that it will be N= 2, it will become clear that it is SS=#4 and it will be set to CCRNK=0 (0-degreeCA) at the 
time of becoming clear, therefore, # by which ignition to #5 of was attained at 1 15-degreeCA, and fuel injection was 
carried out at the time of starting - following on 5 and 3, fuel injection becomes possible in the intake stroke of #6 #6. 
Moreover, if toothless 12b appears after exceeding 230-degreeCA from starter-on before two cam angle signals PCA 
appear in the case of N= 2 (KKB), it will become clear that it is SS=#4 and it will be set to CCRNK=4 at the time of 
becoming clear (120-degreeCA). therefore, # by which ignition to #5 of was attained at 120-degreeCA, and fuel 
injection was carried out at the time of starting - following on 5 and 3, fuel injection becomes possible in the intake 
stroke of #6 #6. Moreover, if toothless 12b appears within 230-degreeCA from starter-on before two cam angle signals 
PCA appear in the case of N= 2 (KKB), it will become clear that it is SS=#1 and it will be set to CCRNK=4 at the time 
of becoming clear (120-degreeCA). therefore, # by which ignition to #3 of was attained at 235-degreeCA, and fuel 
injection was carried out at the time of starting - following on 5 and 3, fuel injection becomes possible in the intake 
stroke of #6 #6. In addition, at the time of the intake stroke after 1 cycle, fuel injection is not performed from starter-on 
for a reason which was explained by the case of N= 1 about #5. 

[0200] If the cam angle signal PCA appears first when it is decided at the time of an engine shutdown that it will be N= 

3, it will become clear that it is SS=#1 and it will be set to CCRNK=0 (0-degreeCA) at the time of becoming clear, 
therefore, # by which ignition to #3 of was attained at 235-degreeCA, and fuel injection was carried out at the time of 
starting - following on 3 and 6, fuel injection becomes possible in the intake stroke of #2 #2. Moreover, if toothless 12b 
appears first in the case of N= 3 (KKB), it will become clear that it is SS=#5 and it will be set to CCRNK=4 at the time 
of becoming clear (120-degreeCA). therefore, # by which ignition to #6 of was attained at 355-degreeCA, and fuel 
injection was carried out at the time of starting - following on 3 and 6, fuel injection becomes possible in the intake 
stroke of #2 #2. In addition, at the time of the intake stroke after 1 cycle, fuel injection is not performed from starter-on 
for a reason which was explained by the case of N= 1 about #3. 

[0201] If the cam angle signal PCA appears first when it is decided at the time of an engine shutdown that it will be N= 

4, it will become clear that it is SS=#3 and it will be set to CCRNK=12 (360-degreeCA) at the time of becoming clear, 
therefore, # by which ignition to #2 of was attained at 475-degreeCA, and fuel injection was carried out at the time of 
starting « following on 6 and 2, fuel injection becomes possible in the intake stroke of #4 #4. In addition, at the time of 
the intake stroke after 1 cycle, fuel injection is not performed from starter-on for a reason which was explained by the 
case of N= 1 about #6. Moreover, if toothless 12b appears first in the case of N= 4 (KKB), it will become clear that it is 
SS=#5 and it will be set to CCRNK=4 at the time of becoming clear (120-degreeCA). therefore, # by which ignition to 
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#6 of was attained at 355-degreeCA, and fuel injection was carried out at the time of starting ~ following on 6 and 2, 
fuel injection becomes possible in the intake stroke of #4 #4. 

[0202] If the cam angle signal PC A appears first exceeding 1 10-degreeCA from starter-on when it is decided at the time 
of an engine shutdown that it will be N= 5, it will become clear that it is SS=#3 and it will be set to CCRNK=12 (360- 
degreeCA) at the time of becoming clear, therefore, # by which ignition to #2 of was attained at 475-degreeCA, and fuel 
injection was carried out at the time of starting — following on 2 and 4, fuel injection becomes possible in the intake 
stroke of #1 #1. Moreover, if the cam angle signal PCA appears first within 1 10-degreeCA from starter-on in the case of 
N= 5, it will become clear that it is SS=#6 and it will be set to CCRNK=12 at the time of becoming clear (360- 
degreeCA). therefore, # by which ignition to #4 of was attained at 595-degreeCA, and fuel injection was carried out at 
the time of starting - following on 2 and 4, fuel injection becomes possible in the intake stroke of #1 #1 . In addition, at 
the time of the intake stroke after 1 cycle, fuel injection is not performed from starter-on for a reason which was 
explained by the case of N= 1 about #2. 

[0203] If the cam angle signal PCA appears first after starter-on when it is decided at the time of an engine shutdown 
that it will be N= 6, it will become clear that it is SS=#6 and it will be set to CCRNK=12 (360-degreeCA) at the time of 
becoming clear, therefore, # by which ignition to #4 of was attained at 595-degreeCA, and fuel injection was carried out 
at the time of starting - following on 4 and 1, fuel injection becomes possible in the intake stroke of #5 #5. Moreover, if 
toothless 12b appears first after starter-on in the case of N= 6 (KKB), it will become clear that it is SS=#2 and it will be 
set to CCRNK=16 at the time of becoming clear (480-degreeCA). therefore, # by which ignition to #1 of was attained at 
715-degreeCA, and fuel injection was carried out at the time of starting - following on 4 and 1, fuel injection becomes 
possible in the intake stroke of #5 #5. In addition, at the time of the intake stroke after 1 cycle, fuel injection is not 
performed from starter-on for a reason which was explained by the case of N= 1 about #4. 
[0204] According to the gestalt 2 of this operation explained above, the following effects are acquired. 
The same effect as the gestalt 1 of the operation of which the (b) . above-mentioned was done can be acquired. 
Since (b) ., especially the stroke condition at the time of a halt can be limited correctly of the six crank angle fields to 
two, the effect that a nearby limited range narrows from the case of a 4-cylinder is produced. 
[0205] [The gestalt of other operations] 

- In the gestalt of each aforementioned implementation, although toothless 12b existed in the signal rotor 12, if it is the 
configuration that the rotation phase which serves as criteria by methods other than toothless 12b is detected, in step 
SI 71 of stroke state- variable N setting processing, the value of the crank counter CCRNK removed from the detected 
maximum crank angle is good at the maximum potential energy phase TOP. The same effect as the gestalt of each 
operation mentioned above also by this can be produced. 

[0206] - In the gestalt of each aforementioned implementation, although it was the configuration in which the 
inhalation-of-air cam shaft 28 carries out relative rotation to a crankshaft 4 by WT39, when it does not have WT39, 
this invention can be applied similarly. In this case, since the cam angle signal PCA is being completely fixed to the 
crank angle, decision of the gas column variable SS and the crank counter CCRNK can be quickly performed at the time 
of starting at the time of starting. Furthermore, the signal from the cam position sensor 38 can determine the criteria 
location of a crank angle, without preparing toothless 12b in a signal rotor 12 by this configuration, as mentioned above. 

[0207] - With the gestalt of each operation mentioned above, although the example of a 4-cylinder and 6-cylinder 
engine was shown, in the numbers of gas columns other than this (for example, 8 cylinders), it is applicable similarly. It 
can limit to two correctly [ the crank angle field divided with the maximum potential energy phase also in this case ]. 
And starting stabilized with early first ** is realizable by extracting to one of these at the time of starting. 
[0208] - Although the gestalt of each operation mentioned above showed the example applied to the gasoline engine of 
the type which injects a fuel to a suction port, it is also applicable to the gasoline engine of the injection type in a 
cylinder which injects a fuel to a direct combustion chamber in addition to this. In this case, the fiiel injection at the time 
of starting can be injected in the gas column in a compression stroke. 

[0209] - In addition, vehicles may move also during a halt of an engine on a slope etc., this may be interlocked with, and 
a crankshaft may rotate. In this case, since there is a possibility that an engine stroke condition may change, the signal of 
a crank position sensor is detected during an engine shutdown. When the signal by which a consecutive output is carried 
out in time for a long time as shown in drawing 20 (a) occurs from a crank position sensor Activation of steps S520 and 
S530 of fuel-injection processing ( drawing 10 ), crank angle setting processing ( drawing 1 1 ), and ignition timing and 
fuel-injection-timing setting processing ( drawing 16 ) may be forbidden as a thing with fear of change of a stroke 
condition at the time of starting. However, although there is, as shown in drawing 20 (b), even if like [ frequency ], it is 
good [ a signal / the signal generated for a short time bends prohibition of activation in this case from only being 
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generated by vehicles vibration on a bridge etc. and ]. [ much ] 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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